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tum novum facillimum,| whereby Reflected Dials 
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_ cumeotum- appararu fine| -* be deſcribed without 
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JNſtcumenta omnia quorum deſcriptiones in hoc Libro 
continentur, ut & alia quelibet Mathematica , ex ligno 
* Ocichalco, aur alii qualiber materia concinne fabricantur 
| Londini ab. Anthonio Thompſon, in Vico appellato Hoſter- 
lane, apud quem proſtant venalia. . — ©. f.9 


The Mathematical Inftruments deſcribed in this Book,as ll 
others,are neatly made,either in wood cr braſs by Mx. Anthony 
Thompſon , at bis houſe in Hofier-lane iz London , where 

'they are tobe ſold. . ene 14 | 


 Inan A ppendix4 added by the Printer. "2 
XVII. A ſhort Declaration of Refle&ed Dialling in a method || 
_ differing from the former. | 


fitted for the taking of altitudes to Centeſim's of degrees : 

* the ſights whereof doe with much delight and preciſeneſs * 
dire& the plumb-line to the ſmalleſt parts of a degree. A 

X X. Equations ariſing from a. Quantity divided into two 
unequal parts, and the Second Book of Enclides Elements, | 
demonſtrated by Symbols *' HON O- | 
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tu inter primes (Vir Claritime) que 1, multifari|| 


| £X2114n ap ſparſas 1 in Adverſariis , ego in num alueart 
coegn ; E5 cum pawa etiam', tx mtis aijectſſem tus nomuni| 
conſecratas volui © ut inſtrudtifant, quam poſdides Bilathe- - 
ch femper ad manius # aligiid quod ti tiki revocet in memoriam 

doitifiman Authortm , & wi er pa te fneei amor cume 
Vivis exitſſero ſit perenne teſtumonitn.” | 
Faxit Deus 0. M. uttih omma  faſuſi edant 3 mM zer- 


ris» & ut tandgn #tate- gravis, ſe ſeni attames epero Con: 
fetus drdxcaris ag proaves. . 
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i \[Xoble Family , in which I have the honour] 
 & 3. B to. 


TO THE RIGHT 


HONOURABLE, 


L A D Y | 
SUSANNA LONGUEVILLE, 
Baronefle GREY, RUTHIN, 
HASTINGS, WASHFORD , 
and VALENCE. 


Wife unto aha 


H'O N O URABLE 


BARONE T. 
MADAM, 


be ſuch as few Ladies —_ much 
timein, yet my deſire to expreſle 


in fone meaſure the reſpe&ts I owe to your 


| 


F HENRY YELVERTON | 


DDE EE 


— en Aww comma == -—— 


EPISTLE DEDICATORT. 


——_— 


| pretix your : name toit, that Imight neither 


{him whoſe honour itis tobe called 


to ſpend much of my time, hath made me 


divide you from your dear husband , nor ler 
the World believe, that though my relations | 
to himare neerer, my aftection.to your Ladi- 
(hip, is lefle, who hath made our Family 


happy, by being now made one init. 


The enſuing Treatiles , F confeſle, are| 


wholly Mathematical , and may therefore be 


thought unfit for your Ladiſhips peruſal, yet 
are they neither beyond the reach of your| 


Sex, or your Self, whoſe Soul is large enough 
to comprehend whatſoever you are willing| 


to undertake, and ſhall neyer , when you| 


pleaſe to commandAit, want the alliſtance of | 


Madan, | Tour Lad ſhips moſt bunble Servant, 


| - muſt affectionate Unkle, 


p $17 JOHN IWYSDEN. 
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al Ublici Furis nunc tandem fata ſunt 
2 ( Candide LeQor) opera hec poſthuma 
Samuelis Foſter YViri Induftrii, eruditi , 
in Mathematicis werſatiſſumi. Limatiora 
prodiiſſent modo Author ipſg ultimam 
iis admoviſſet manum. Sed cumboc nobis 
negavit Deus , nos noſtras potins obſte- 


Foe JED BIRDS 
tricantes qualeſcumque prabuimus manus , quam vel ſulentio 
\perirent que prealo digna judicavimns , vel literarins orbis| 


tanti giri genuina prole diutins privaretur. 


Tradiatus ſequentes cum ſint varii generis,ſed nunc Latipe, 
nunc Anglice, aliquando mixtim ſcripti z nos ex iis Aftroſco- 
pinum , Inflrumenta Planetaria , &-alia nonnulla in Latinum 
vertimus, &#- duplici columng excudi curavimus , ut ex no- 

Yagioens qui minus linguam callent Latinam ſua gaudeant 

wernacul}, extert wero inventionibus novis, & utikibus nou 

deſtituantur. | £ 
Alios aliquot abſque werſione edidimus , cum profeGio 
|wariis implicatus a meipſo otium in illis transferenas impe- 
trare non potui : ſt quando ſecunda adornabitur editio , nec 
alins prevenerit, in hoc etiam fortaſſe laborabimus. Elegan- 
tiam ſtyli nullibi ſum ſecatus, ſed Anthoris ſenſum idoneis 

iverbis, O- ( ferente id lingua Latina ) ad literam, clare, OO 

diſtinGe conatus ſum explicare. Obſervationes Eclipſium ali- 


quot, nuperi Comete-motum , & inſuper alia ex noſtris ad- 
{junximys : que cum per ſe typis non fuerint digna, malui ſub 
umbra tanti Viri deliteſcerent. Newero doGio Authori ſunt in- 
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PRAFATIO AD LECTOREM. _ 


: jarie, omnia noſira in fronte libelli diſcriminata, i libro ipſo 


zudicatoria manu ad marginen affixa diftingues. 

Keſtat ut ultimoloco de barum Scientiarum origite, Or 
utilitate pauca diſſererem, |, ed cum boc alii abunde fecerunt 3 
&- unaqueque dies id nobis continuo mags aperit , Jos ne 
creſcat in molem bec Prefatio hoc onere libenter ſuble- 
wabimur. Nec profe&d longa refutatione ſunt digni qui Geo- 
metriam, qui Aſirgnomiam , qui Scientias denique Mathe- 


maticas, wel ex ignorautia ſ' uggillant, wel ex incuria non ex- 


colunt. 
Nos tantam illos noſtre Nations qui adbue vivunt, vw} 


in utraque Paleſtra feliciter deſudarunt honoris cauſa nc+| 
minabimus. Vt poſteri intelligant etiam noſtro h# ſeculo| 


nec damnarunt, ut curioſas. ( | 
- Inter omnes merito primum obtinebit locum, @» qui no- 


ftram ſuperat laudem wenerande canitiei, @v eximie pie- 
tatis ſeuex Guliclmus' Oughtred , Atonenſis, quz Geome-| 
trie abdita facili mth od, @&» admirandg Clave reſeravit : 
qui accuratz Trigonometrid , @* Inſtrumentorus® plurium | 
ſupelleiile tum Geometriem , tum Aſtronomiam ditavit., 


Hunc ſequantur Inſigniſſemi Viri Johannes Wallifius , ol 


tSethus Wardus S. T. D. D. alter Geometriz, alter Aſtrono- £ 


mix in Academia Oxoniepſi Profeſſores Savilani. Quorum 
primus operum Matbematicorum tomos jam edidit duos. 
Aſtronomiam Geometrican hbaGenus deſuderatam Juris 
Publici fecit ſecundus. Opera que nulla eras corrumpet , &v 
praſenti ſequens plus admirabitur. Iz recondita barum} 


| exinde facile conjicias , quod ingentes Celeberrimi Longo- 


| ſug inſtraGium 5 diverſas Sphere projeiones ſimul exhibens 
| : 


ſcientiarum quam” alte penetravit D. Johannes Pellius| 
montani conatus , (- annorum multorum molimina de wera 
Circuli menſura, pagella unica, & tramite ab aliis non 
trito novit ewertere. Alia nobis promiſit &@+ longe majora 
\ perficere par eft. Elementoram Philoſophiz Secdignes. 


\ . 


' duas, cum wvarie eruditionis alijs eyvulgavit Thomas Mob. 


| bes Malmsbunenſis, interdoGiores certe numerandys : fed| 
| boc accidit erudito ſeni bumanum , quod pluribus bonis| 


inutilia etiam non pauce admiſcuit, @ erronea. Planiſphe- 
rium Catholicum Gemmez Friſiz 2 Johanne Blagrave aranea 


ante 


—— 


ſuperfuiſſe aliquos qui has artes neque ignorarunt, ut wanas, || 


W— 
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' | qua erat effuſa bonitate,@vindolis candore)alits commmicawvit; 
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PREFATIO AD LECTOREM. 
nous Methodo plane nouvun fecit mihi amici  ſſemus Johans, 
[nes Palmer, Ectonenſis Ecclefiz i». agro- Northamtonienſi 
ReSor DoGiſſmus; radio inſuper Aſtronomico novo ad cap= 


tandas Stellaram diftantias perquam expedito rem Matþe- 


Nec pretereundus ' eft fine laude Typographus nofter 
Leibournus, qui: ſcientiis Mathematicis deleGatus in Gaode- 
| ticis bene merait. Poſſem, @# alios numerare Mathematieos 
dicam , an plagiarios, qui aliqua noſftri Authorts que (pro ta 


poſt ejus exceſſum larvata facie pro ſuis venditarunt. Sed hor 
| exam 211; redundabit in honorem quod que ipfe pro nagss afti- 
mavit hi habent pro theſauris unde vanam ſobz ipfts gloriolam 
conantur aucupart.. | | 

Ultimo loco, monendus es (Benevole LeQor ) me nibil 
bictibi obtruſiſſe quod non prius fuerit ex autographis Authors 
adverſariis decerptum , que mihi communicavit DoGiſſumus 
Theologus D. Gualterus Foſter, S. T. B. &+ an his flidiss 
ſatis verſatus, cui de jure incubuit defunGo fratri boſce liberos 
excitaſſe , niſt infirma qua fruitur valetudo, O res Lomeſtice 
ruri agentem abbinc longo itinere diſtinuiſſent. * | 


Sed dintius non te ſiſtam inlimine. Adi librum ipſurt fi 


quid bapi acceperis Erudito Foſtero hoc debes; ſin quid alites | 


aceiderit mee quaſo adjicias ration , qui tamen otio non nieo 


, 4 


maticam, locupletiorem reddidit. | 


ſed tw ntilitati conſulni. Vale. 3. 
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| of the Prefle, or that the learned world ſhould be longer- de- 
| prived of the genuine off-ſpring of ſo worthy a Perſon. 
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'TO THE READER: | 
Countdans Reader, 447 (gi 


Eh ave at laſt made publick theſe Poſthu-/ 
PI mous Works of that learned, induſtrious, þ[1t 
and moſt skillful Mathemarician ', Mr. || 
Samuel Foſter. They would have come out} 
more poliſhed, and with greater luſtre ,}| M 
had himſelf lived to have added his laſt | 
hand unto them. But ſince it hath pleaſed 
God to deny this unto us, we have rather made choiceto || 
bring them to their birth, ,with our hands, ſuch as they are, || 
then ſuffer thoſe things ro periſh, which we judged worthy 
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| 


The Treatiſes themſelves are of different kinds; fome ||| 81 
of thenf. written by the Author in Latine, ſome in Engliſh; }|P' 
others promiſcuouſly in both languages: The Aſtroſcope, |Þa 
Planetary Inſtruments, and ſome others, we have tranſla-||W 
ted into Latine, and cauſed them to be printed in a dou- 
ble column;. to the end that thoſe of our own Nation, who | L 
are not much skil'd in the Latine tongue ,* may read them in|{|p 


their mother language. But ſtrangers nor remain deprived|ſj0 
'of the knowledge of new and profirable inventions. 1H fi 
Some others of them are pur out without any verſion, ||| 
becauſe, in truth, being employed in other things, I could|o 
not get Jeaſure enough to do them; Peradventure if they |[j! 
ſhall bear a ſecond impreſſion, and no body elſe prevent me, I |: p 
may labour in that alto. | | [\ 
I have in no place affeced elegancy of ſtyle, but have en-|||y 
deavoured to expreſle rhe Authors ſenſe perſpicuouſly, in as|}|a 
proper words as I could think of, and literally , where the|}}c 
Latine phraſe would bear it. | p 
The Obſervations of ſome Eclipſes, the motion of the late }ſjt 
Comet, with ſome other things, I have added of my own, ' 


| which being of themſelves not worthy the prefle, I have| 
made choice to hide under the ſhadow of ſv great a Perſon. |Þ': 


Yeti|! 
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Book, andin the Book it ſelf, by an indicatory Hand affixed 


praiſe we can beſtow upon him. Who by an cafie method, 
, | and admirable key, hath unlocked the hidden things of Geo- 


[| Inſtruments, bath inriched, aſwell Ceometry,as Aſtronomy. 


[8 "PREFACE To THE READER 


ODS oo» oor A CO IO ones es a 


Yer leaſt they might be a wrong to our learned Author, you 


[ſhall find them all diſtinguiſhed at the beginning of the 


[to the margin. 


ginning, and ate of theſe Sciences, bur fince others have be- 
[fore me, abundantly done that,and every day more openeth 
[ic unto us, I ſhall willingly be eaſed of that burthen: neither 
indeed deſerve they any long confuration, who either out of 
{ignorance,calumiate Geometry, Aſtronomy, nayzall Sciences 
{$ Mathemarical ,or out of negligence beſtow no time in them. 
I ſhall only, ro their honours, name ſome of our own Na- 
tion yer living, who have happily laboured upon both ſtages: 
[That ſuccceding ages may underſtand rhat in this of ours 
Ichere yet remained ſome who were neither ignorant of theſe 
[Arts, as if they had held"them vain , nor condemn them as 
{uperfluous. Amongſt them all Jet Mr. William Onghtred, 
of /Eton, be named in the firſt place, a Perſon of venerable: 
[grey. baires , and exemplary piety , who indeed excceds all 


— 


[metry. Who by an accurate Trigonometry and furniture of 


[Let D. Fobn Wallis, and D. Scth Ward, ſuccecd:in the next | 
{place , borh famous Perſons , and DoGors in Divinity , the; 
| One of Geometry , the other of Aſtronomy ; Savilian Pro« 
fefſors inthe Univerſity of Oxford. The firſt of them hath al- 
ready printed two Tomes of Mathematical things : che 
[other hath put out the hitherto deſired, and wanted, Geo- 
metrical Aſtronomy. Works which no age ſhal conſume, and 
Jithe following will more admire then the preſent. How far; 
[| Mr. John Pell hath pierced into the depths of theſe Sciences, 


ljable, and that in a way not rroden by others, and within the 
{!compaſle of one page, to overthrow the endeavours, & many 


true meaſuring a Circle. He hath promiſed us other things 
|aod is fit to undertake far greater then this was. 
Thomas Hobbes of Malmsbury, hath made publick the firft 


hr ſecond Sefton of Philoſophy , with divers ethers things : * 


[| | of. 


: 
« _ - 
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| It remains that | ſhould adde ſomething touching the bes| 


you may from thence caſjly conjeQure that he hath been} 


| hand attempts of that famous Lonygomontanus couching the 


"PREFACE TO THE READER. 
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of. varigus: learning. Cercainly a Perſon! to be reckoned 


[among theimore learned, bat'ethisof humane frailty hark 


: 


happened ro the dcelerving old Man, that amongſt- more 
good things, he hath allo minged, not a few, uſeleſle , xn! 
erfQnegus. | | 
My eipecial friend Mr. Fobn Palmer, the learned Refor 
of the Church of. E&on in Northamptonſhire , bath” under a 
ney Method made clearly. new the Univerlal Planiſphere-o 
Gemmg Friſins , furniſhed with its Reet by John Blagrave, 
exhibiting at one view ſeveral projeions of theSfphere, 


land hath: farther inriched the Mathematical ſubſtance; with 


a new Croſs-ſtalf of very ready! uſe in che Ukilly the * Giſtan- 
cesof Stars  . 

Neither 15 our Printer Mr. Lojbears ro is oafled o over with 
out his due praiſe, who being delighted in the Mathema-| | 
ticks, bath written well of ma Ie, L; e | 

I might name {ome” others-, fhallt I call thetn Markvindt;- 
cians,-or-Plagiaries. W ho haying got into their hands 'fome| 
things of our Authors, which/(out of thar diffuſive 200d-| h 
nels , and'candor of diſpoſition ,.that was in him) he coma. 

municaged to others, have wider a diſgnifed face; vented 
36 their. own. _ Yer ſhall chis rerurn allo to the honour off 
our Author. , that what he efteemed as trifles, they reckon 
as a treaſure 3 fram which they endeavour; to fnatch unts 
themſelves,. the vain, and empry name; ofglory. © 

In the. laſt place, lerme admoniſh thee (Conrtoons Reader) 
that Lbave here obtruded nothing upon/thee: which:was not! 
firſt taken. out: of the Authors: Adverſarres; weitren With his| 
own hand, which were. communicated-to fie;by that lexrns| 
ed Divine Mr. Water F ofter ;/ 'B: in Divimey;: $kiYful Moi in 
theſe Studies : ra whom of righr 1x belonged to have raiſed| 
up this ſeed to hus deceaſed Brother, had noe his infirm health,| | | 

and domeſticke affaires, held-him ins the OoLnrey,! great 
many .mles diſtant from this ptace.: - » ©: 

- Butc 1 will ngt- longer detein' thee. outherhreſiold|1Peveſe| H 
the Bookiefclf; if in-tr thou! find'ſt ought pood; thei oweſt 
{it to the-learnad Mr::Fofter ;-if any rhing _— otherwiſe; | 
put it, I intreat thee; upon my: account;? nobwithſtens 
ding have riot conſulted my own eaſe, but-rhy pros.” | 

"Farewell. Dr {7 Yo noi 77 L025, 
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| Quas Tho, ad mille, in Catalogum congelfit ,] 
[Fr - Repier us Tabb. Rudblphimnarum OpCri adnexuit..| : 


KD ANNUM INCARNATIONIS 1671 
|  [Adfervatis eifdem Laritudinibus] 
[QUOAD LONGITUDINES 


[Ex additionenimirum gradus unius integri] . 
CORRECT #; 


Et a Polo Eclipticz ad Polum Mundi, 
[ Quorum diſtantia eſt 23 grad. 31 min.] = 
RED UC T @: 


Hoc. Es T 
In Aſccrfiones rectas & Declinationes , / 
 [Eidem Anno debitas] . 
CONTFECTE. | 


A SAMUELE FOSTERO., olmm Afſtronomiz Pro- 
feſſore in Collegio Greſhami, Londinz. 


_ 


LONDIEIAE 


Ex Officina LEYBOURNIANA. 


AM DCLIX. 
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| Denomsnatio Stellarum, | 24! Longit. | Late. i Pl, [] Aſc;Re8, | Decls2;"ph | 
Urſa Miner, Cynoſura:' 
| Nextremo caude, vulgs polatis " a- $4 02b 166 05 B : 6 a.Dd 
; [ Penatims ante” 4 $: 36 [69 orlB 28) - 37 28 B 
| , Qu in caude radice 4| 94 24 [73 50 B| [260 36 |82 29 |B : 
uperior diarum in & ſequentium 4|112 29 [75'00 'B[ [239 16 [58 5o |B 
Earundem inferior FIrrs $2 177 383 Bl 1246-22 176 32 jB 
Superior duarum in preccedentiuni 2 TE: 165192; 5x51 1 
Earundem inferior - , _ ; yg 5 $44 1-4 mm ITS 
lr - NY | [3] 735 41 175 23x|B{ [231 14 [73 15 'B 
oformis duarum aufrajior ad capit urſz | 6 123 54 |71 23-\Bj [211 36 [77 04 1B \ 
Luz ſupra hanc (lindre&i cum polo. 6|118 20 |70 18 |B|j [212 46 179 oz [B 
aformis, principiunz carum quz ſtnrin( 6 78 17 | 35 5o. [Bil 71 34 |58 37 'B 
Secunda - 6| 78 28 | 37 20 [B] 71 24 ] 60 06 F- 
Terria o5ſcurs 61 78 45 [40 13 [B![ 70 51 [62 59 |B 
Juarta | | 6| 79 03 [42 56 jB| 70 16 |65 41 |B 
Prima informis circi polareni 61112 38 |57 55 'Bi[r1gi 22 [56 32 |B 
Secunda = 6} 82 55 170 42 'Bl|:98 24 |85 05 |B 
Tertia 6| 85 31 |69 03 [B] 300 34 |86 51 fB 
Luatra : 6| 76 07 |68 04 |B| | 337 o6 84 25 |B 
Quinta 6| 68 22 [67 43 Bl 34r 42 |$r 32 |B 
Fj extra — 6179 57 j67 22 [Bi[344 13 |82 31 |B 
Viciflima Polari a Js! 87 30 [63 55 |B | 66 44 |87 13 |B 
Urſa Major, Helice. 
I] Nuz in roſtro ESE i4 108 362 40 022, B I20 52 | 61 34 |B 
| FjWb oculo finiftro 4[108 70 [43 554: B{ [122 37 |65 23 |B 
-Ontrgua ſub hac 51107 08 [44 22 |B| |121' 14 |66 oz |B 
Supra ocutluim dextrum 4|109 25 [47 5ei{B[ [128 05 |68 48 |B 
vbpta oculurm ſiniftrum þ 110 443147 44 Bl 130 14 | 68 22 
| Adaurem finiſtram 5| 1s 427| 51 36;'B 143 25 |70 24 'B 
infima & pracedens in parvo & colli 5 | 114 50 [42 30 ;B[ [132 oo [62 26 | B 
quens in eodem triangulo 4|116 02 [45 03 |B[ [135 58 [64 27 |B 
Fj >uprema in apicecjuſdemtrianguli 5 |119 oo [46 21;;B| [141 4o 64 45 [z 
| Incollo, ditto A ſuccedens © 41121 38 42 36 'Bl Iy1 44*| 60 33 B 
Sequens infra hanc 4 124 382 38 15z|B[ [142 17 |55 39 |Bf 
$1 #n geau ſiniftro anterioti IM 3 | 12I 325 34 345[B[| |135 56 |53 10 |B 
varum in dextro pede Borealtor 3 [x16 56 |29 154|B I27 20 |49 20 | By 
uftralior + | 31118 10 |28 38 |B [0 34 |48 21 |B|. 
Ji Jofra genu dextrum | $SII18 07:133 36 IB 130 52 I53 of [B[ 
] In ipſo genn dextro ; 51718 26 136 66 [Bj | 132 44. }s55 28 Bl Wy | 
s . . $i fo WJ 
| rior precedentium in O mizjaori 2| 130 34 49 40 F 160 48 63 32 | B 
KF infcrior cjuldem 5 2 [134 437|45 037;B| [160.185|[58 08 |R 
; Fe erior ſequentium ouadrati _. |2 146 25;|51 37 |B| | 179 43 [58 51 |B 
$}-Verior earumdem 2 Bl 1173 59 155 33 [BY 


[145 45 | 47 06% | 
; A 2 8, ' Stipetios 


4 


| 


q 


A. 


vx 
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_ * Denominatio Stellarum, 


| 2. | Lovgit, |Latit. Pl, | Afc. Re8.'|Declin.\ pl. | 


Superior ſiniſtri pedis poſteriorum [4] 134 $63| 29 513: B] {149 17 [44 33 |B 
Sequens & auftralior : 4| 136 045; 28 45.|Bj [149 55 [43 08 |B 
In genu prxzcedentis pedum poſteriorum | 41143 33 [35 14 1Bj{ [161 54 [46 164|B 
Prxcedens duarum in dextro pede poſter.. |4|t51 55 |26 14 - 165 o5 [35 or |B 
Sequens & auſtralior 41 752-30 134 4; Bl.165 og [33 33 |B 
Ante penultima caude# ? 154 10 ) 54 18 [B, [189 53 | 57 47 13 
Penultima z |160 563] 56 22 |B [197 37 | 56 4p B 
uUlrima caudz _ 2|172 12 |54 25 |B; | 203 37 |51 oczs;B 
Informis inter caudas hnjus & Leonis 2 |158 433|40 06 |B| [189 04 [40 34 |B 
Illa quz in dorſo. 41149 10 141 30 IB| [172 153149 32 |B 
In ſiniſtro pede poſteriori (tis primam | 5 | 142 02 [33 o1 | [158 52 14452 BE 
Inform's inter urſz priore pedem & capi-(| 3 | 127 17 |17 55 ;Bj|135 15 [35 45 |B 
| TLa quz ſupri hanc ad ortum 4| 129 to |20 42 F 138 26 |37 51 |B 
|IVa quz hanc prxcedit 4] 126 oo | 20 of 'F| 134 36 |38 1cz|B 
Sequens duarum ante has. 4l 122 57 [20 51 1B[ [131 225139 44 |B 
Earum prxcedens [4] 120 42 |23 42 |B1 [129 46 [43 0231B 
| Inter extremum pedem & caput 0 4\ 135 12 |21 53 |B| [145 36 |37 03*jB 
| Sequens borealis | 41139 55 |25 04 |B| |152 11 |38 24 |B| 
Sequens auſtralis 7" I 3|149 57 [24 50 |B[|153 o8 |37 494 |B 
Pracedens duarum in baſi oxigoni1 3| 144 22; | 21 28 B| [155 06-133 3o [B 
Sequens | 3 | 147 09 [20 44 |Bj 1157 36 j31 48 | 
Fertia borealis in oxigonio 4| 146 19 |24 58 |B||158 48 |35 59&'B 
017 mactng ws ig 5 | 163 16 |4qo 30 [B[ | 124 33 j43 04 |[B 
rima inter caudam 8& corpus 6|112 29 [58 o8 [B{ |15t 435 |76 45 jB 
Secunda 6114 55 [47 14 Bl 136 281166 46 |B 
Tertia pe pigs 49 |47 30 ]B|] 128 53 [67 303jB 
Prima inter Urſam & caput Leonis 6[|114 17 |46 50 Fy 135 035:66 35 |B 
Secunda 61124 58 |47 55 [B| |151 38 |64 07 |B 
Tertia 6|157 oo [48 4o [B| |185 54 |52 19: |B 
Quarta 61157 30 [49 42 |B! | 186 224|52 57.| Bl 
Quinta h - 157 19 |49 42 H i187 12 | 53 Ol Bl 
\ SEXta 6] 170 os [49 oo [Bl | 197 oct[47 29 |B| 
Septima 6|169 or |49 27-|B| | 196 323148 155]B 
Oftava 61176 42 148 11 |B| ]2o1 30 |44 19 |B 
Nona 6|167 oz [52 25 |B[| 197 47 [51 223|B 
Parvula quz contingit coxam 6'122 41 | 35 40 |B [138 o3 [53 51 jB 
Draco. ; 
Luxeſt in lingfia 4]229 563|76 17 |B 254 36 [54 551B 
In ore 4| 245 145178 153|B[ [261 21 [55 29iB 
[Duarum lucidarurn in capite pracedens | 3 | 247 155|75 22 |B| [260 46 |52 34'8 
| Dux ad _- 4 ; 260 03 |80 213|B| | 266 57+ 56 57|B 
Sequens Jucidarum, vulgs lucida capitis | 3 | 263 24 175 03z|B] [267 155151 36!B 
In prima colli inflexione trium borcalior |-5 j 288 oq |81 53- B| 27450 58 40 jB 
Auſtralis : 51295 31 [77 57 | | 279 of [55 143|B 
| Media carundem 5|291 334|79 515 276 48 [56.51 |B| 
uz (equitur ad ortum 4{310 29 |$0 534|Bj |a81 31 |59 or |B 
| Quzeſt prope ſecundam flexuram 4| 8c 51 [B] | 


TT TE PEIGNeT TE, 


gt a} —1- -4 ww CI 3 Cho tn 


G) 


Li 


; | Borea ER ſccundz a | 3 | 23 267182 49 B pr 14 [67 97: | 
B | Borea lateris ſequentis - 4| 16 21 |78 og5| Bj | 300 153]67 co |B 
B | Anſtralis cjuſdem lateris ; 3 28 47 79 25 B 297 213|69 30 'B 
B | Sequentis Trianguli prxcedens 4 45 18 |83 o5 |[B||284 45 [70 55 'B 
| ouz ſcauitor ad Auftrum 4' 59 4c 86 38 B} 290 2c5[72. 44 'B 
- 91x ſupra hanc #] 27 44 80 54 by [297 I2 169 11 ]B 
B Ia ccliquo Triangulo (equens 4| 97 34%|83 oq4+|Bl 1266 49% 73 19 |B 
B Auſtralis ejuſdem | 4j 92 28 | 83 287 B| 269 023 73 co FB 
p | BE Precedens ac Borealis Trianguli þi 66 31 |84 48 |B, | 276 25 |72 o9 |B 
uz io l:Xura nol tertii | 3'| I50 44,181 04; B| 247 22 |69 24 |B "7 
B, aa Bs ; 
p\ Polo ZoJiaci proxima 4| 127 26 186. 53 [BY [263 27 |68 53 |B 
p | | Quz 24 (cquitur 51179 21 |83 18 [Bl |253 33 |65 40i'B 
B | | Succedens huic 5|179 22 +81 41 |B| [249 34 |65 32 |B 
3 | © Polo vicinior mediocriter lucida 3] 177 51:|84 46 |B]|256 59 |66 o8 |B 
- | Praxcedens ante penujtimiabextr. flexiope | 31188 55 |78 32 jBj | 244 54 |62 25 |B ; ? 
: | Ante penulcima flexuram przcedens 31 193 285174 11,|B [239 o4 | 58 5221 B 
3 | Pcauitima ad flexuram | 2| 10 22-|71 o4 Bl 229 27 |60 03 |B 
> | Ove flexuram ſequitur, ſecunda _ 5| 150 17 |65, 18 |B[ [205 26 |66 18 |B 
> | BY Quz flextram proxime {equitur |? 153 103]66 36 |B| [209 4o [65 56 |B | 
_ | Pcnairima caudz ; 131 26 |61 33 B | 184 13 [71 34 4 
3 Metin | | 
SUultima caudex 3 [12s 373157 © 167 15 71 o5 jB 
>| Inter 11 & brach. Cephei informis | o4 | 77 315 7.|B/ Ts 26% 163 57 B 
Z _—_ . _ "ow 
; Cepheus. | 
ql = — 
> Incingulo 3] 3r 13 [71 o7 [B[|321 03 | 69 o9 |B}- 
| Lucida in humero dextro 3] 8 13 [68 54 |[B[ |317 38 |61 10 |B 
| In finiſtro humero 4] 28 53:|62 35 |B||339 34 [64 3t |B 
 2uz in tiara ſequitur ad Boream 4] 9 29 |61 03 o 329 59 |56 32 |B 
| Auſtralis 4l 8 533159 59 IBl1330 56 [55 34 IB 
=_—- _— \B 
| 2uz verſus Ortum 4] 14 39 |58 46 | B[1 336 14 156 455; B 
| Duarum in flexu brachii, Auſtralis 4 ah All 49 H 309 36 |60 - B 
| Borealis 4! © 74 005i B] | 305 29£|62 oz 1B 
Y Jlla quz in humeris 5 46 | 55 42 |B 328 39 |63 o2 |'B 
Bl In dextro pede k | TE 75 27 1B[ 1304 40 476 40 |B 
In ftniſtro pede 64 28 [B] i351 59 [75 41 |B 
Bootes ,  ArStophylax. | 
| Triunrin finiſtra manu pracedens 4|175 09z| 58 53 |B| [210 215153 22']B 
| Secunda 4|176 33 |58 51 |B| |211 13 [52 513}B 
 Tertia 4|177 595|60 os |B| |213 28 |53 185|B 
| | 2uz in ulna ſiniſtra 4 | 182 18 |54 40 [B||210 58 [47 38 |B 
IE} Tn humero finiſtro 31194 ogs149 33:1B] 1215 29 | 39 24%|B 
) | | | 
(i In Capite | [3|199 43z|54 155|B[ [222 323|41 44 B 
[In dextro humero ſupri coronam 3 |208 293 [49 or |B| [225 34 |34 34 |B| 
| | In coxendice infra brachium dexcrum 3 |203 293|40 40 |B||217 40 |28 29 |B 
[& Infima duarum indorſo | [4 I99 16 |42 11 |B 225 074|31 124|B 
Superior carum 141198 175142 3551B1 1214 35 131 534 IB 
= | | g] FI : 
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med $5, Wind 


pn fra AY beg fas | 


4 as wit . . of et Lo 1 


| | Denommatio Stellarum. | 24.] Longit. | Lattt. | Pl. || Aſc.ReB. | Deelin,' pf} 
2uz incruredextro | | 3] 208. 264[27 57 |B pop 24 15-211 ]B | 
Free cruris 3 | 194 42 |28 09 D 204 .45 |20 os {RB 
edia 4] 193 25 [26 33 202 58 | 19 O55|E 
Infima- {4| 194 37 [25 14 |B| [203 253|17 27 [E 
In fimbria, ARCTURNAS x| 199 39 [31 o025|B] [210 13 120 58 [EF 
Infima trium informiur circa genu dex-( 4 | 207 I3z| 30 275 |Bf was 17' 54 '} 
—_ | (rrum- /{ 4] 208 11 [31 22 |B] [217 3o | 18-27 |} 
| Supcrior 4| 208 52 |33 52 ,B| [219 03 |2o 3 
Pracedens ex quatuor in dextra manu 5 | 209 11 |40 14: B 221 n 26 2 ; 
Sequens Auftralis |51210 40 [40 313 Bl 223 14 |26 11 |B 
Borealis -, 208 53 [42 16 |B; | 222 2 Jas 8 
Ouz hanc (equitur 5 210 16 |41 55 B op 445 yo = R 
Przcedens Auſtral. duarum in coloboro | 5 | 210 345| 45 06 |B| | 225 11 | 30 25 B 
| Sequens 5|212 2621146 52 |B| |227 24 [31 31 |B 
Superior incoloboro 41208 32 [53 275|B| | 228 or 38 33 |B 
Informis circa hanc 44183 35 154 0c (B at 6 29 1B 
Informis e duabus ſupra capt 6 | 192 49 a 40 |B] |-:; o8 [4s | 
Secunda ipfarum. 61193 33 [60 57 Bl 223 50 14g 08 IB 
| | ts "A 
Corona Borea. 
Lucida Coronz ns _> 1 RE 
7 383144 23 |Bj 1230 124127 51 ]B 
Przcedens 4| 214 37 | 46 08 B 228 561129 44 |B 
Illa quz ſupri hanc | 5| 214 104|48 25 |Bj {229 553] 31 .285|B 
 Quz -a-3en uh Septentrionem \ 6|219 02 |50 21 Bl 233 44133 04-|B 
: | Dux equicur Lucidam | oy 4| 220 14; 44 33 Bl | 232 14 [27 215 B 
Proxime ſequens 222 2 2 iBj (2 | 
2uz hanc rurſns comitatur 5 22 : [47 : JE + 4 16 y_ | 
D 4 j 224 32 |46 093 236 023]27 523|B 
moium ultima 61224 oz |48 24 236 31 130 06 |B 
Engonafi, Hercules. 
Ja capite 2] 2 Bl Ss 
{In humero dextro p 26 ef gil 2 B Ft pvc Fn = , 
275 | 42 4 245 12 |22 1 
{Penultima dextribrachii 3|234 36 |40 o5s|B| | - B 
. 41 52 |19 59 [BI 
Infima in dextro brachio z 
- qr e's: 4|233 063|37 19 |B] 1238 20 |17 595 |B] 
m_ TO DUNETO. 13] 250 10 [47 47 IBl|255 24 I25 16 IB 
| In finiftro brachio- = 
—_— incxuviis Leonis b4 A 1 _ 7 : pon wh - -+ |B 
nens in Triangulo- exuviarum 41268 19 |52 19 B|] | 268 L\ 28 = B 
I {1 Trianguli ad Boream 4| 264 57 53 46 |B| | 266 _— 30 yn 5 
edia carum quz inexyviis > JOY 38 [52 47 B 266 17 |29 20 | Bl 
az in coxa iniſtra,, | Bj | 
Hic Oricntalior in temore ſiniſtro , - $4. 453 _ wn n fon 8 48 F Bl 
_ eas trium contiguarum in femore | 4 | 247 21*|59 38 |B| [255 52 |37 14 | B 
- = 41248 19 |60 115|B| |256 35 | 37 41 |B| 
| eq 4 60 135:|B| |258 07 137 28 |B| 


G) 


- EET TeR. 


2 ' Denominats | —__ 
_ 71:4tro Stellarum | —_ | Ns 
ol | — | Ms | 2. | Longit. |Latit. \Pl,\} - ORIG , 
T [jo gemu Cairo —_ | 1PL,|] Aſc. Ref, |Declin.| Pl. 
-|D que in ſiniftra ſura prope : e316" 1 Oe | | 
| Precedens rium 25,08 caput Draconis 3]255 T7 j6 Ke [ 266 17 |37 21 jÞB 
| : obſcurarum in ped | 09 Bl 262 : h 
I [Media carund pede(, 61248 057/71 262 34 [46 14 |Þ 
|; i _ (ſinift | 5+ | 7+ 20] | ET SIRIS p4 
I ultima . ro 6 252 O07 |[71-135; [B| 261 3 48 367 
= —— Neb. \259 00 j71 of | |Bl26 28 148 143. 
| | 1o ſupefiori femore dextro EST 4*43 147 46 |B 
B gorealior incodcem fernore 3 1234 08; | 60 227; |B[247 56 Co os, 
Y | Quz cſt indextrogenu 4|228 39xz|63 14 | bo 24 30 139 35 IB 
| Ml | Luz eſt in ſeperiore fura 4|219 43z|65 55 | [B|2 : 57 [43 23: |B 
198 | qui in cfure | | _ 57, 163 5 j|y *: he 47 o9 |B 
ERC [a[213 33-164 33 | [B[238 1n2[25 597 (BI 
| R Prachgens in dextro crure. [52 146 58:]B 
Puzin ti 1a Gextri pedis | 27 32 [62 29 | |B 
- [Extrema in dexrro pede {34 bae- 28; , 60 2 i -v-# 35 [42 38 |B 
[3 141268 06 [57 152i B BL» on 
"7 | Y 2 230 ON 42 O2 B 
B - ; : - a> : 
| | Lyra , vultur Cadens. 
nat Fr oy awe jor a are 7 
X ſupra lucidam ad Aqui "pp, I 47z| hs 
2uz intra lucidam ad | — 5 | 284 14 |62 = - = 38 30 | B 
ow 9uz in medio eductionis cornuum ] __ 36 |60 26 |B| | 278 by 39 21 |B 
IE | Duarum contiguarum ad Boream 4 | 287 1075 |59 26 |B| | 280 ; 37 19 |B 
BY | — = -. 295 325160 46 |B|] | 28 4 36 33z|B 
- | n—— Auſtrum =» ” —— 5 38 138 38 |[B 
{Duarum pracedentium in j . 9 02 |59 41 'B We 
[B Fares _ hic | ——_ ; = 16 56 o5 |B ang " 4/ 3s n 
— [| [22 Jugo uarum ſequentium B 4 03i|55 16 | B o2 |B 
Parva quz hincſubeſt | OLca > 287 11 |55 06 |B ofa 32 12 |B 
BY |Quz in medio fere corpore 287 20 |54 315|B' [281 44 32 16 |B 
Bl | — — = 5|291 52\|58 06 1Bi [28 31 43 [B 
KE | 4 OI 135 39 Þ 
Olor , Cygnus. 
. oo Eh —_ 
n capite A900 4 A 
| [os ne re Rs B| |289 23 !27 185] B 
BY |1R medio coll 50 42 |B[ |291 33 | Bf 
BY [[n pectore 4|308 33 |54 19 |B| | 296 o52 29 26 |BY 
Ir KR 2|330 53459 554 1B 9.13 |B 
. mon paces in ancone ſuperioris( | 3| : - . 1307 32 144 95 |B| 
L * ren" 7 9 als Auſtralis (alz ;3It 53 | 64 28 }Bſ | 293 44} — 
© | Pcnulcima ſuperiorisalz | 4|3t4 21 |69 42 |B, | 291 2 | 44 223) B 
B! Extrema ſuperioris alx 4] 313 395|71 31 'B| 290 4 49 33. |B 
BY | Quz in ancone interioris alz 4| 310 36<{73 5ot B, 697 48 51 of [|B 
E | "apa" ae iD 131323 ogg149 26 Bl |-208 x 52 47 |B 
B E, medio no #- on " j < 4 132 45 IB 
ff | Extrema inferioris alz 14]325 18 | 51 41z|B ee” | 
b, Pracedens in inferiori pede 3|328 43 COS A a. 35 22 |B 
B ERIE 1n inferiori genu . a: EG 54 '59 [B[|311 = _ s : 
alis & prxced.duari : Y 336 215|56 36 |B | 
tos Sontes - 1ari cont.in ſup.pede 41323 50 63 B wy I7 |42 39. B, 
FR. — | 1300 58 145 474'B 
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Superior 


Denominatco Stellarum., | 2. | Langit [Latit. "Tz, -x"P'Y Ref, |[Declin. r 


* : . | 
ior earundem, 8 Borealis +] 325 342 64 17% 4 1301 29 [46 45 il 
Ta nn Onan eqn 4| 334 03:50 33 |B| | 315 253|36 40 |alo 
jor earundem - . 4|335 $3:]$1 31 |F||316 10 |3g oz | plllSe 
: = <pra Ts pode Pena 31335 33 [38 39 [B| [322 MT 
Duarum verſys Lyram Lprecedens 41290 57 166 15 [B||281 ; 
"Sequens Borealior | 4|295 495| 68 52 |B] | 283 
Ad volamalz parvula : 4|314 31 |69 35 |B| | 292 
6339 44 |25 IT |B| | 323 
| 6; 329 22 |35 35 [B[|318 
Adinferioremalam 6|319 15 (53 12 |B| | 303 
Ad ſuperiorem : i 314 18 [69 42 [Bl [297 56 
Nova Anni 1600, in pe&ore Cygni 317 16 [55 3o |B| | 3or 
” De duabus, quarum nomina hic omittuntur | | MSc 
vide quid Keplerus adnotavit ad finem bujus : . Yise 
eAnteriſmi. - ES: / | 


' . __ Caſhopeia. .. = 


In capite | 4| 39 35 |44 4c}'B,j 4 46 
In pe&ore. Schedir + - 3] 33 175[46 35% B. 5 32 
In cingulo | 4] 35 38 [47 o5-|B 7 22 
In flexura ad coxas 3| 39 275148 46 [B|| 9 225 
Ad genu | 31 43 21 146 22 |B 16 10% 
Incrure 3] 50 132147 29 [3] 22 5I 
trema' pedis 4] 57 39 148 54 'B\|] 30 37 
In brachio finifro 4] 37 1471}43 063 B 232 495 
In cupito ſiniſtro 5] 36 16-]43 28 ;B|| 11 30 
In cubito dextro 16] 25 39 149 24:18] 355 39 
In edu&ione ſedis 4] 38 = | 52 14 |B 3.47: 
| [Lucida Cathedrz 3] 30 3 ha 145, Bl | 357 59 
{ Extrema Cathedrz 6] 26 iq 1 o8 |B||354 27 
-| Quz ji11xta hanc juxra extremitatem ſtellx | 6 | 26 -32 -* 39 |B| | 352 48 
Quz in retta fere lincs cum 11 8& I7 js FO 28 F2 48 B I5.55 
Extrema Scabelli 6| 53 21 |56 13 (Bj | 13 eg 
Media Scabelli 6| 23 23 [54 27 |B|| 348 02 
Hanc Longimontanus fic exprimit. 6|. 23 32 |54 27 |B]| | 348 og 
| In Scabello proxime ad plantam pedis 6| 52 58 [52 o8Z|B[] 1957 
Nuz ſequitur genu 6| 43 575144 57518 FE 18 
2uz genu prxcedir 6| 42 oo [45 045]B]| 14 57 
Gycus umbilici 16| 37 52 [47.314|B| | 11 oo 
I Parvulaadcrines 6] 3o 10 |45 38 |B 3 29 
| Sequens eX duabus Borcalibusin Virga |6| 3032 |4r 15 |B 7 39 
Pracedens carundem 61 28 57 141 353 'B| 5 59 
Penultima Virgz 6] 27 56 [39 152]B 6:37 
Extrema Virgz 6| 26 543138 og |B 6 29 
Infra ſcabellum trium przcedens Septen-(|6| 62 46 |53 16 |[B|| 31 31 
quens Septentrionalis (trionalis|6| 67 12 |53 32 }B|| 38 14 
Auſtralis 6] 61 1x2 [52 04 iB[| 31 o$ 
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lei  Denominatio Stelarum. '- [Ae | Longet, [Latte |PL,| | ſc, Reft, |Declin, |?t: 
—*- __ 16] 6 o8 [B11 25 3:3|79 34 4B 
\ | upr#has verſus polum —- = 47 139 2 % Bas 
ME Ce onetam &e :rithoniun prima - 7B 17 5 a - os ab yr A 
Ways br | 
ag s| 93 7 34 bo Bl | 95 33 [58 16 |B 
" fl Ouarra 6| 94 00 130-22 |B| | 95 St 153 48 JB 
—_—= —_— . 6] 91 45 4 10 B 93 18 67 40 B 
| \-- JL 4 32 Bl 93 49 |69. o15|B 
; . __ | | 6| 87 15 [45 32 B 34 37 |69 oo | B: \ 
, 's in Borcam, prima verſus(j6| gr 10 [54 43 |B| | 93 18 78/13 |B 
x OI ax a (urſam | 6 88 45 156 15 |B | 86- 06 [79 45 B 
_———— 1 95 13 [56 55 |Bj | 106 50 180 @ 1B 
bl Tertia þ* .44 i _ 4 + _ 6: 92 48 |B 
Z Luarta 6 - 54 © 6O 47 B 128 46 $3 04 B| 
- L2uinta - 6 E 14 |62 04 F- 143 co |$3 26 |B| 
43 _ | 61100 37 162 46 IB| 145 39 184 08 |B 
3 mY Oo eptnn 58 [63 17 |B{[ x77 x6 [80-22 (Bl | 
157; PEPPIER | | 37 54 153 45 [Bl| I. 23 |62 11 1B > 
- Perſeus. | 
In extrema dextrz manus involutione |6| 49 a [3 ; oop B | "= b4 - : 
In cubico dextro . - $4 - 10 [Bl | 4 1+ [12 13 1 
B way mp" 2+ ===, "SEW A 5O 043 | 31 34%\B | 35 39 147 48 |B 
J oz 1n 11niTro nume T2, | | 
1 - wa in capitis verticc 51 52 50 !34 26 [B[] 37 a7 TER T8 
y jo TAR ' L | B} 
out in dorſo | bs 4] 54 33 - 307 4 5.8 = þ.- <q B 
WJ Fulgens in dextro latere 2+ 17 27: | 3% 09 B| "* y "o |B 
| 2vz proxime infra ſequitur 5] 58 pt n ” 54 4 i 
WW Hanc ſequensparva = 31.50 15 127 14 (81118 65 123 le 
F{2uz eſt ad flexuram ejuſdem lateris 31. 50. 15 127 14 el 43 499 I 
F192 eſt in cob'to ſiniſtro | 4 ah 6 jt IF F po is w bh - | 
4 Capur Meduſz, five ALGOL 3. ai La _ 54 B 42 15 [38 14 |B 
>: tub oy _ - : vin 18 20 33 B 4T ©2 37 325:B 
rXc . - 
Precedent ad Borcam in codem capite [4] 49.20 121 35 'B[ | 39 31 138 133|B 
— MT 3'B 8 26 25 1B ' 
[{ In poplite dexrro I 5 o7 64 4 - = B| on 262 = 2h B 
Quz dextrum genu przcedit 4 - . 26 11 [B[| 56 143|46 48 |B 
WEexuram gem precedens +| 66 14 |26 39.]B| 57 45 47 32 |B 
Media io genu deftre, 5} 67 00 (24 25 BI] 16 26:8 
F[Quz infra genu dextrom por C7 00 (24 2 OY 4 
Bll BY COD 1 Wes 
BY | Ouz eſt in planta pedis dextri | 5, 69 ve Foy 56 j- a = = - n 
Bl cuz in ſiniftro femore 3| '& o8'[19.04-[B\\. 55 or 39 02 |p : 
| Que in finiſtro genu 5| 60 232|14 534\B(| 54 26-[24 46 
I [Quz incruce finifiro 3 j 32 12 68 | 5o 56 [31 r3 B 
| Ouz in ſi1iſtrocalcaneo . Fj3 J& 39 | B 
[| | Sequens finiſtri pedis FEE 55-36 = o. 4 | - pes 20 B LD 
| Informis ſupra capur  dexrei' la wn az 095 49 42 |B 
|| | qQuz in fuperiori parte femoris dextri 5| 03 = 9 WH 25 37. 6 oe 
|| | [nformis przcedens capur Meduſe , [4 47 16 [20 5 : B $4 | 5: 22 iy 
Mn | Quz facir ln; re&. ci polo 8 lucid. Perſet [6 63.79. 745 43. 55 164 
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- Denominatio Stellarum. 


Secunda illarum 6| 65 12 148 07 = 42 44,|67 3351 BY- 
; Meus (id eſt) Xepleri Catalogus habet | 6 65 62 148 07 [B|| 42 27 [67 33 |B 
'ertia oF 6] 65 41 [49 27 |B|| 41 53.168 55z|E 
Quarta --  - 6{\ 67 25 [53 37 |B[| 38 28 [73 o5 
|  Meus (Keplers) Catalogus FL 67 15 153 37 IB|] 38 10-173 02 [E 
Auriga , Heniochus , Ericthonius. 
| Pracedens & ſuperior duarum 1 in capite j $4 38 132 Is - 
' Inferior & ſ{equens 4| 85 14 j30 50 |B 
In finiflro humero fulgens , CAPELLA 1| 77 16 |22 504&|B 
Lucida i it dextro humero 2| $5 52 = 27=| B 
| - Mens (Kepleri ) Caralogus | 121 85 28 j21 273 |B| 
In Joxrro trathio 4] 85 28 [13 44 |B 
Mens & Lengim. 8 PIT: 4] $4 58 [13 44 |B]. 
In ſiniſtro cubiro 4| 74 og |20 52 |B 
Przxcedens hexdus . 4| 74 054|18 083 |B 
Sequens hxdus 4l 74 495118 n111B 
In ſuperiore pede 4i 72 04x|10 22 |B] 
Superior ad lucidam in dextro herd 5| 85 '255|27 27.|B[ 
Duarum in lumbis borealis 6\"77 525[18 343; B 
 Auſtralis | 5i 77.06 |16 59 |B 
Hac interior ad occyſum 5! 75 58 [15 214'B 
Sequens 6] 78 og |14 04 |B 
Ad natcs 5| 73 oo [15 03 |B 
Przcedens duarum in dextro brachio 5| $3 12$|15 425|B 
Sequens 51 83 24 |15 43 j|B 
 Meus Catalogus haber 51 $3 44 I15 43 |B 
' Gab hac in dextro crure v1 83 35 | 13 49 <| 
In ſiniſtra tibia 5| 77 392 | 11 15 |B 
Indextro pede 5] 79 34 | $ 51 |B 
Przcedens rear: informia circaErifbonium | 5 | 71 045| 14 yi |B 
Seqens Auſtralis 5172 31 [14 021B 
Borealis informium inter Eriftbonium 8 ( +] 88 47 | 6 04 |B|| $8 362129 35 [B 
_| Secunda +» (ped. [4] 83 58 | 4 06 |B|| 83 13 |27 285|B[- 
Sub iſta ad ortum 4] 84 '58:| 2 26 |B|| 84 25 | 25 5x [Bf 
Harum precedens 4| $0 525| 2 28 |[B|| 79 52 [25 4o |B 
Ulrima omaium Ss 14} $82 55 | 106 jBl]| 82 13 |24 25*|E 
F | 
b Fe : ” 
; Ophinchus, Serpentarius. 
| Tncavic 3|257 50 | 35 57 B 259 55 [12 52 
In dexrro humero 3]260 45 |28 on |B||261 49 | 4 46 
| Iferior 8 ſequens in dextro humero. —_ 13|j262 oF 26 11 iB| [262 5343] 2 52 |E 
dens in finiftro humero 4!|245 3931 32 355 B 249 35 |10 46 |B 
|Sequens in codem humero. | 4 12.47 16 EL 56 [B 250 33 9 57 19D 
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PITT Denominatio Stellarum Ab Sag. [tte Hf} AA GE 
lauz in finiftro cubito + [4 247 03 [23 39:|B 243 39 | 2 46 1B] 
p I ſiniſtra manu Borealior 3 |237 44z|17 19 |B| [239 195]. 2 49 At 
pISequicns Auſtralior 31238 57 |16 30x B||240 17 | 3 51 [A], 
BllIn dextro ancone 4 | 369 33. [15 T9 b | | 260 48 | 7 54 | 
— | - Mcus Catologus | | [41260 03 115 19 I1B|]260 19 |'7 52 |A 
Auſtralior & przcedens in dextra manu | 4| 265 133[13 47 By 265 18 | 9 39 J Al 
BBorcalior & ſequens in cadem manu 5 | 266 1435| 15 20 [B[ [266 20 | 8 o8 | A 
Flo dexrro genu — | ; [31253 24,].7 18 B| }252 55 |15 14 
| Correxi(inquit Keplers)i» lib.de ftel.,nova. | 3| 253 20%] 7 18 |B] | 252 52 I5 14 
—I2uz in {iniſtro genu. [3 244 39 111 30 [B| | 244 84 | 949 [A 
Puzin dextra tibia [3 255 23 2 12 [3 254 23 [20 THE. ? 
B guiata informium 11 via latea 4|267 31 | 33 025|B| | 267 53 9 33 jB : 
| BY Supra lucidam in_collo Serpentis 41227 48 |26 36 |[B\|232 37.| $ 25 B fo: 
| "| 2360) coxas Ophiuchi ; 4 1255 4 IO 21 B 255 425 12 28 A' 4 
4 Scquentium duarum Auſtralis 31259 5718 04 , [259 413 I5 os 1A 
| J Borealis [4 260 48 110 35 B| 260 44 112 38 1 A 
- + 8 |B! | 26 | | 
I Blame ſupra hanc | P . { [260 or'| 7. 52. | A 
BY Ihecr finitram mani & genu Ophiuchi | 5 | 24z 57 | 13 19 Bj | 242 305| 7 33 | A 
Bl Informis circa humecum Borealem 4| 265 30 |27 55 B, 266 Ol | 428 |B 
tedia ipfarum | 4|265 38 |26 23 [B||266 og } 2 56 | 
SAuſtralis trium 4|265 53 [24 50 jBj1266 16 | 1 22 1B] 
IFScquens tres illas _ : 4 |.266 58 |26 10 [B[ [267 16 | 24x |B 
'BEPrzcedens cx quatuor in dextro pede 3|255 or.| 216 |B|254 oo 20 25 |A 
Scquens | 4! 256 42 | 1 32 |[B[[z55 424|21 195] A 
—PFertia 41257 23 | © 20 [B[ [256 19 [22 35 [A 
' THEMES am—_— — —_—_ —__— 
BEA ſequens | | 51258 12 | o 29 ([B[[257 13.]22 3o*j Al 
JH quz a—_ .; 51258 36 | © 58 [B[ | 257 473/20 59 [A 
BED crure dexrto”” 51257 59 | 7 10 [B| [257 265|15 553] A 
Informis extra crus 61262 45 | 4:20 [B| |262 21 |19 co | A 
= Jequer duarum in man [51241 @7 [23 34 [Bl [243 41 | 2 393 3 
Hin coxa Ophiuchi  |s[256 oo [ro 18 |Bj:255 53 [rz 32 1A 
BEScquens Auſtralis 4| 260 02 | 8 of al | 259 46 115 os bY 
Z dextra manu 5 | 261 04 wy 4o ,B 1261 ©o0 |12 34 Al 
2) Borealis | | 5 1260. of | I5 OG |B (260 20-{ 8 of [A 
y Cy 
bf Serpens Ophiuchi. 7 
BY | ; 
fs rm ren mmm s _ REY —_—— 
|Przcedens in orc 5 | 222 35 38 12 | B 231 46 20 47 ,B 
|Quz in oreeſt - 3|225 245| 39 065jB| [234 19 |20 58 |B 
4 5 
| 2uz in temporibus 3|228 064] 35 25 |B!|235 21 | 16 49 .|B 
| In eductione colli 6 3{|225 315{|34 272 — 232 49. [16 325; B 
= 2uz ad ftniſtrum oculum * 41226 10 | 37 283]B| [234 24 [19 14 [Bf 
© | x ad nares ayer, 7 4]227 32 | 42 27 B| | 238 04 23 51 1B 
pi Sccunda ia collo infra capur 31223 465|28 58. |B| |229 50 |12 4x |B 
> in medio nexucolli 2|227 30 |25 35 [B||232 04 | 7 30 [B 
Bll Longimontanus haber | 2 j 227. 49 [25 35 :|B] |232 21 |: 7, 26 b 
I Auſtralior crium © [3 | 229 465124 0531Bl [233 41'| 5 31. BY 
Que | 
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Denominatio Stellarum. 


| 2] Lougit. | Latit. | Pl, || Aſc-ReA.| Dedlino If 


q 


Quz eft in ſecunda flexione 4231 267/16 26x 233 I5 | 2 17 |A 
Ante penultima caudz 3]265 34%;19 57 265 5o | 3 30 1A 
Meus Catologus 3] 265 34x |19 37 265 49 | 3 50 

: | Penultima - '3|271. 124 |20 375 271 08 | 2 53 
Ultima ; 3 281 10 | 26 59 | 1279 57 3 -51 
Sagitta, ſive Telum. 

[Superior & Orientalior - 4] 302 32 29 1} 1Br1j298 22 | $ 51+ 
Media ſeu hanc pracedens 5|298 55 | 38 52% 293 15 |17 46 
Parvula, quzcſt ſupri mediam |6]299 31 |39 31 293 37 | 18 >. 

ior duarum contiguarii _inglyphide | 4 | 296 304] 38 53 291 21 |17 19 
"Inferior earundem 4| 296 39 138 18 291 34 |16 45 
| Informis & inferior ſupra Sagittam 4] 3ol 13 |42 43 294 13 | 21 48 | 
| Superior informium EY HES 36 [44 O2 294 57 |23 185 
Texrtia in ox ygonio informium 4'294 57 146 03 288 43 24 ©9 


Aquila ſes Vultur Volans. 


| { Quz In capite 


61 300 283| 27 O83 297 or | 6 27 
In collo  I3] 297 53 | 26 495 294 48 | 5 41 
FLucida in ſcapulis | 2] 297 og | 29 213 293 41 | 8 03 
| a, quz ſupra lucidam 61396 33 [30 54} 292 53 | 9 29 
.2uz in liniſtro humero 3|296 26 |31 18 ]B['[292 43 | 9 54:|W 
ep : ; E | 
| ſequitur parva - 5 | 297 084; 31 59 jB| [293 11 [10 38 | 
Superior, & pra 4| 292 165, 28 4653 Bl|289 33 | 6 46 |] 
In ior. 8 ſeque 5|293 14 |26 35 |B||290 44 | 4 44 {] 
-Cauda Vulruris \ : 3|285 153j136 165'B||282 36 |13 25? 
Lite proxime caydam precedit informis | 3 283 44 137 40 (B\| 281 12 |14 qi |] 


4 % 


277 52 
278 08 


ET 


20 18 | 
17 51411 


S &Q infopgnti ſup. caud. quz ex tri- phe I2 |43 323 
Mcdia inforffium = (busprxcedit |4| 280 1954| 41 05 


Ejuſdem lateris Borealior 


———_—  —— Cure IHE  IIOIEOAGe Guy re 


Antinous. 

In manu finiſtra 3] 300 211118 4$ [B| [298 36 | 1 45 
Ha latere dextro 3|291 175|20 14% 28p 56 | 1.47 
| _ : 3|290 17 | 14 28 289 48 | 7 40 

In dextrobrachio 3|289 or [24 56 287 12 | 2 33 

In pectore 3|295 50 [21 38 293 54 | © 145 
Tn pede dextra 4 wo 46 | 17 41 283 123j 5 273 
{Precedens hanc- informis i 281 29 [16 57 281 023| 6 os 

Delphinus. 

Lucida caulz : | 3| 309 32 129 os. 304 24 | 10: 14 

ouz caudam ſequitur 61310 48 | a8 52! 395 335|10 16 
 Quz infra caudam 6|310 42 |27 34 305-49 | 8 59 

In Rhombnide preecedentis lateris Au-( | 3 | 311 56 |3L 57+, 305 40 |13 30 

31312 505133 05 |B] | 306 06 14 48 


Sequentlf 
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Denominatio Stellarum.” 


| 24.) Longit. | Latve.7 2. Il 4c. Ref, 7 P; 


= _— Rey 
A ary lareris is Auſtralior 
uz eſt incapite 


12 in _prezcedente Jatere 4 contig. anteit| 5 
Denotes duari,infimariiin Rhomboide | 6 


31 314 36%] 
3 1.314 53 
311 17 
310 '18 


132 47 307 53 |15 00 1B 


32 ©O Br 307 54 | 14 11 1B 


32 085 þ 305 04:113 32, B 
JO 41%B 304 387| 11 545 B 
30 41 |B||3oy 50. 12.13. ;B 


| | Popes carundem 
Ms 5c 


6{311 42 


_ 


Equuleus ; 


i_ 


þ Ties > - 
 M. Przcedens cap'tis 
\ | 


[40g5e 2241 3 2” 8 12s 50 | 3 57 B 

quens capitis 320 545121, 06 2 316 40. ] 5 28 [B 

Prxcedensoris 14;3238 54 |25 16 | Bj 1323 36 | 8 52 B 

EqueEns oris | 4 319354! \24 52 B 1314 37 ] $ 46 [B 

\B j | oe 

Y| -. | Pegaſus a Equus Alatus. 

[1 Os Pegaſi 3| 327. 22 Ml o75|B| | 322 03 8 24 'B 
Yi Capur 4|332 154|16 25 |B[|328 24 | 4 39 |B 
\Quz ad Auſtrum in capite | 51330 455|15 43 [B[]327 18 | 3 29 |B 
f { Inferior, 8 fequens i in juba 6] 344 oo | 14 3e5|B[ [339 40t| 7 043;B 
' | poperior, © pracedens ia juba (61343 44 [15*4331B[1338 58 ] $8 06 [B| 
| Rekdacoll | . 3 | 341 393 '7 41 |B) 336' 21] 9 of: B 

{Sequens in collo 5 | 343 25 j18 29 |B||337 36 [10 317 B 
1Siniſtrum crus 4334 23 [36 42z B||322 25 [24 11;|B 
Wi Siniftrum genon 4] 339 50 134 9 Bl 327-55 [23 47 |B]. 

—= |Dexrrumcrus 4345 03 141 oct B1-1328 52 31 36 |B 

LÞracedens dnarurm i in peftore 41 343 29:| 28 49 [B] 337 49. |21 51 |B 
Ik quens \4| 349 $33] 29 243'B||338 35 |22 543|B[ 

|| Dexrenm germ | 3|357 101|35 073]/B[[336 54 [28 31 [B| 

I [ncodem gen ad Auſtrum 51350 25 [34 wary 336 38 [37 36 B | 

. _—_ duarum in ala | 61356 33 [25 35 |B[1346 09 121 59 B] 

| | Eoacns in ala, 8: Aulſtralior E398 -06- 24.505| By 1247 51 |21 55 |B 

-I [Þcimaale. Marchab 2 | 348 565|19 26 [B[ | 342 07 [13 28 |B 
FJ {EduQio cruris. Scheat 2 [354 49 |31 07:|B||341 59 [26 18.|B 
Fj Extrema alz 2| 4 38 [12 35 be 359 08 [13 22 |B 

1 - Tn collo Pegafi . 141337 AT" 20" F2 B 331 25 [10 34 |B 
| Infra 0s & a pedem | 41325 51 [33 2t |B[[316 48 |18 29 JB 
a | Hi foperice.- 4|329 47 |36 11 B 318 55 [22 1 B 
Ji Primum ſequens 4| 345 15 [23 16 B hot. 4h 5 7 n 

A Meus Catalogus 4|356 15 [23 16 | | 346 561 | I9 46 

Forte 41326 15 [23 16 1Bl1320 41 | 9 e7 [1 
by , | : Li 
Andromeda. 
|[Capur [2 9 47 [25 42 IEF 27 18 E 
| [1 fra in ſcajnla dexrra 5] 18 06x3]27 067 3153 
aferior in {iniſtro humero by I6 25 122 037 Bl | + 5 19 [27 34r] B 
1deXtro brachiotrium Auſtralior 54 15 58 [37 33 > 36 34 59 IB | 


Botez . 


4 pn 
. ” £ 
by ky 


Iz. "IO ut. 
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Denominatio Stellarum.  Jad.l Longit, [Latzt: FP EZZ | Declin. al 
Borea 4| 16 45z|33 205|B [-36. 43 4B | 
Media 5| 17 07 |32 145 B y "ot 36 03-8 c 
Auſtraftor in Cuperiori manu .  -|4| 1x 28 [40 563|B] [350 29 [4r 22 |[BI8lj. 
orealior | +] 12,46 [41 44 |B| |351 of [42 33 |B| 
|Obſcura ibidem 51 15 23 142 08 IBl1353 co 143 55 \B 
Suprema omnium in Borcali manu 4] 13 47 [43492 B] 350 245144' 43 B| : 
Przcedens & ſuperior duarum in finiſtro{[4] 16 og [17 48 |B 7 32 |22 42"|BY|., 
| quz in ſiniſtro cubito — , (brachio|5| 17 533|15 58 |B[.| 10 oc3]2r 43 | BY 
Auſtralior in cingulo 2] 25 49 [25 59. 4 12 49 {33 55 | Bll 
Media 41 25 ©6+130 33x\1Bll 9 455137 42 [BC 
Borea 4] 24 36 | 32 30z|B 7 58 |39 16 Bl p 
{lo Anſtrali pede lucida 2| 39 39 |27 465|B{| 25 57 [40 44 |BIll(f 
| Extrema in ſuperioripede - |S] 49 054136 495|B|| 20 54 [49 03 | Bil 
: { Lucidigr, &przccdens in dextro-pede |4| 37 52 |35 214|B\| 19 30 [46 55-|Bll(Þ 
x3 | Suprema in finiſtra ſura s 51 36 06 [28 59 iBl] 21 33 [40 32 [Bi 
| Inferior b--- | 45, 34 23 j27 543;jBl.1.20 223 38 56 |Blf|1 
| uz ad genudexrrum I; | 31 56 36 20 |\Bj | 12 43 45 3o [Bj {I; 
| Guz in extremo catenz annulo 4,355 ©0 ,57 19 ,B mg 48 53 Bl I 
{Clarior, & ſuperior 1 in ſiniſtra ſcapula |3| 17 ol 24 20 'B B| | 5 33 [29 o5 1 [| I 
- ſi ſ 
RY P 
Triangulus, Deltoton. k 
| _ JS 
Ys = |: 
In apice Trianguli _ | 32 9 I6 497 j® 23 37.128 as Bil Ir 
; In baſi ad Borcam : 4 37 49% = 33 [| [| 27 354 33-26 pill - 
Media SEN 5. 38- 59 I9 29 [B | 29 16 32 Fl | Bl 
Auſtralior in baſi [4 38 58 118 57 [2] 29 29 |32 21 [B| 
Coma ; ANITY | 


4+ 


In colpide primi & Borealis Triangull 3|169 17 [28'25-|B] j 182 39 30 06 jB 
rn enygratiomhenc ad Auſtri(|4|169 42 |27 234{B| | 182 32 [29 or | R{ 
Interior earundem (ſequens| 4| 169 46 |27 20 |B| |182 31 |28 57 |F 
Ouz contiguas duas ſequirur 41170 19 [27 o7 |B| |182 oo |28 36-|F 
Przcedens duarii Auſtralium contiguari 4! 169 25 [25 51 B] | 181 27 [27 45:|B 
Altera contigua ad ortum 4] 169 483] 26 07 B1 | 181 $65 | 27 Fol B 
Omnium przcedens ad Auſtrum 4| 169 oo |23 30 |B| | 199 24 |25 483|B 
| Suprema trium contiguarum ſequentium | 4| 172 10 | 25 16 |B[|183 40 | 26.08 | 
Altera & prezcedens 4|171 51 |24 56 |B| | 183 12 |25 58 
Infima & ſcquens 4|1173 52 |24 oc5|B[ 1184 34 124 zo |B 
© Meus Catalogus [4]172 52 | 24 oog B: 183 41 ]24 44 | B | 
Poſtrema in extenſione comz 41179 584| 32 46 Bl |: 94 23 [29 46 |B 
| Quz hancprecedir_ 4|178 493|31 42 |B| | 192 49 |29 16 |B 
Sax inter has & primam ivcuſpic? | 4|175 17 |30 16 |B| | 188 58 |29 223 |B 
EDD PecuptrS per! 51179 15 |28 32 [B[ | 191 35. [26 16 |Biflf 
> ” ARIES 


t 


0 


et. od. ——— 


| Denomiuwatto S!  Stellarum. 1 _ | Latzt. | Pt, [T A, Ree ET 
n 22 WR $32248LLL 
b AR I E S: 
= = =p gt, pm 4 
Bl alan przcedente COrnU ” 22 my 7 oS; MH 23 54x[ 19 40: B 
B] A Borealis & ſequens in codem cornu | 4;* 29 23 | 8 29 |B] | 24 08 | 19 iz B 
Bi - Lucida in vertice capitis: principalis|3; 33-06 | 9 57 [B| |] 27 124]2r 54 |B 
SI fn ricu duarum Borea 61. 33 34 | 7 23 [B[|] 28 39 [19 40 |B 
8 Cuz magisad Auſtrum 64 34 20 | 5 4231B| 1730 or [18 22 |B 
B Em % | Þ 28 57 | 5 24 Bl 24 54 16 10t B 
B{I {{n renibus 61 39 36 | 6 07 |B!-| 35 o7 |20 315|B| 
B " tank in cdutCtionec caude | 15] 43 57 | 4 083jB\ | 40 og [20 o13j}B 
Bl rxcedens trium incauda ;4| 45 15 | 1 463jB{ | 43 14 [18 29 |B 
B Media 51 47 24-1'2 50 'B 44 o4 [19 48 | B 
Bl [ultima | '6 48 5ct| 2 36 ,B 44 24 | 19 59: B 
Bl In femore | 16; 43 23'| 8 Bf Bl] 39 3r-|16 445 | B 
BJ In poplite 6 | 49 35 | 1 07 [Bj 1 37-47 |16, 06. |B 
Bi {In genuſiniſtro 6, 42 23 | 1 30 |A| | 38 26 |13 334|B 
_ In genu dextro 6) 38 52 o 39 IA[l1 36 4r [13 53 'B 
Paryola in alvo 6| 39 46 | 4 01 |B{] 36 oo | ig 355 B 
Dux eſt infra lucidam capitis. 6] 32 4r | 9 13 'B 27 o5 |21 c4 |B 
{Supra dorſum 4 informivm prxcedens |5| 41 35 [10 50z|Bl|' 35 26 [25 38 [B 
If [Sequens {ci- ad baſin Occi.Q & ſequentib, {4} 42 23 {11 16 [Bj] 36 06 [26 194]B 
11 [Orientalis in baſi Trianguli [3 43 40 J1o 24 | B | 37 442 25 53 |B| 
Bil [In mice jello Trizagaliad Borcam 43 51 [12 25; B 37 1 y 5r |B 
p| : | | 
Bll] - 'Taurus:. 
Wo ns. | EEE nes ; 
| | Suprema in ſe&ione v7 4900 | 5 57 [Al] 48 12 [12 48 þ-1 
*1 2 Jinn | ' [6] 48 3o | 7 29 [A[] 48 074|1o 11 |B 
"WI iTercia P / [4] 47 18 | 8498] Al| 4320 | 8 34f|B 
4 ſrnacta maxime Auſtrina 4| 45 35z7| 9 22x] A|| 46 484| 7 5x |B 
= dextro armo | Is! $2 46 | 841 [A[[ 52 35 [10 & [B 
AY [tn peftore | [4]*56 or | 803 [Alt 55'37 [rt 29 [B 
Elo genu dextro 4] 58 59 [12 13zjA|| 59 26 | $ 03 |B 
3! Ts ine dextra 4\ 55 19 [14 3o:[A[] 56 25%] 5 oz.|f 
BiI{In genu finiſtro - 65 09 | 9 32 [A[] 64 57 [11 5ot|pg 
B In ſuffragine finiftra . 51 64 11 |t1 48 IA[]| 64.24 | 927 B 
B Pi facicy ſocularurn prima in naribus 3| 61 12. | 5 465] A]| 60 17 [14 49 1B 
B ter letve Gcocnhtb Bo Boreum 3| 62 163] 4 02 | A 61 or. 16 þ B 
B 2uz inter caridern & oculum Auſtralem 4| 63 22 | 5 53 |A[] 62 293|1r5 07 |B 
BlYi{In Auſtrinooctlo, A LDEBARANC([x:| 65 2t| 5 Sr A|| 64 17:|15 482|B 
e In Boreo oculo © (Palilicium|3\ 63 534 2 36*1A | 62 23 [18 26 |B 
bd | d radicem cornu Auſtralis 6| 69 12 | 3 40 | A | 68 of |18- '7 1B 
AF itn codem cornu duarum Auſtralior 6] 73 133] 2 308|A[| 72 o8 [19 58 | 
0 {2uz magis in Boream 4] 72 04 | 1.495] A|| 70 49;[20 30 |> 
MF [{n extremitate cjuſdem 3] 8012 | 2 14 [A] | 79 30x[20 56 |p 
Jil ocigine corm Sepreatrionalis 51 67 35 | 040 iB[[ 65 39222 18 B 


"i 


Sa : % 
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= S 2 
Ry: . 
= 
2 - . 
2 . Y 
, > 


| 2, | Lorgrt, ILatee, |Pl.|| Aſc Re. |Declin.\Pl | 
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- | Denomiratio Stellarum. © 
In extremitate, communis ci dextr. pede | 2| 77. 593| 5-20 B | |- 76.23 |28 2x- jB 
In aure duarum Borea . (Heniochi|5 {| 63 54 | 1 64-4B* 67:40 [23 63-[BY | 
Auftralior 4| 63 38 | © 351] B |+-6r:28 '21 35 [BY | 
In callo duarum prxcedens 5i $$ 51 | I _ 48 \B:þ | 56 152\ 24-08 \þ 
2uz ſcquitur | 6 61 2831 04651 Al] 59 3c! 19 46 |B 
In cervice quadrilateri przcedentium(] 61 61 04 | 5216 |B 57 43 |Is5 35 1B | 
Ejn{d em Jateris Porca '_ (Auſtrinaj5s| Co 453] 7:55 [Bi | 56 44 | 28 12 " BÞ 
}Sequentis lateris Auſtralis | $] 63-44 | 2.57 [B 60 423124 49-[B { 
Hujus lateris Borea Le 5 | 63 253] 5 455|Bj| 60 og*|26 33 [BY |: 
Occidentalis Jucidior rrivm inPleiadibsl5t 54 133% 4 11 [Bl] 50 43 [22 56:8 
\ . Mevs Catalosus 0 54 5O | 4 I1 B | $1 214123 06 B | 
Dofima, 8 Occidentaliproxima 51 55 03 | 4 02 |B | 51 375}23 co Bl 
| Media & lucida Pleiadum 3] 55 24 | 4 00 |[B[] 52 oo [23 oz3]g 
| Nuz eſt in cuſpide ad ortum 6, 55 47 | 3 55 [B|] 52 26 [23 oz B 
In nogula pedis finiſtri [6' 50 57 [13 3o | A || 52 or 5.10 Bl | 
| Steltula'in talo pedis ſequentis |6| 61 10 | 12. 02 Af ' 6r 301 8 40. 1B ] 
Ouz in armodextro 5| 62 582] 84r |A[] 62 38 [12 x8 [BY |; 
Prxcedens trium infra ſuculas 5 |. 62 qz | 6 562/A|] 62 or |13 57 [BY |- 
Media earundem 5| 64.28 | 7 043 A[] 63 493[14 og Bll |- 
Sequens - 6i«65 55 | 6 175] A 65 og | 15 1o [Bl ? 
Parvula in auſtrali cornu 16] 76 02 | 1 04 | Al] 74 57 | 21 43 ? Bll |] 
Sequens in eodem cormu : N | 6 Ty wl I 20 {A 77 oo-[2r 38-|B I 
| Parvula ſequens quatuor in {eCtione [| 4% 33 | 9 343] Al{| 48 44 | 8 11 [nll [1 
Duarum in quadrilatero colli przcedens | 5| 60-223] 6-33 | | 56 40 [26 413 [Bil | 
| : 8 Wy! 
ES: E 
Gemini. TI 1 
FE aq I 
5 do ® : : _»#]- 
In perior: capite, Caſtor, Apollo 2 |105 47 [10 02 [Br 1108 244|32 33 |B 
In inferiori capite, Pollux; Hercules 2|108 43 | 6 38 |B| [111 19 i.! 
In ſiniſtra manu przcedentis Gemini 5| 96 32 [10 58 |B[| 97 46 | I} 
[a finiſtro brachio 4 100 54 | 7 43 |B| | 102 36 l- 
Jn ſcapulis ejuſdem 41 104 24 F 4232 | B 106 2+ : 
LD —_— — 2 R < 
In dextro humero ejuſdem £25 F006 47 | 5 10 1B[| 108 57 I 
In finiſtro humero ſequentis Gemini 4109 06 | 3 03 |B III 10 f 
In latere dextro prxcedentis Gemini 6|104 18 | 2 56 |B| } 105 53 1I 
{ Stellula in ſinzſtro cubito ſuperioris IT 61105 10 | 6 ooZ;j Bf |107 15 Ml 
In Boreali & f{uprems genu [3! 95 22 | 2 11 |B]| gy 57 |: | - 
In finiſtro genu ſequentis * [3|7100 26 | 2 0655 Al 1ror 17 C 
Quz in ventre Meridionalis Geminorum| 3 | 103 56 | 0.133] A] | 105 07 1dr 
In poplire inferioris Gemini 41104 13 | 5 41.j]A| |104 49 A 
In pede prixcedentis IT antecedens 4\ $853 [058 [A]| go 48. —_ 
Sequens in codem pede, difta calx 3] 9944 | 0.52 |A]| $8 48 - 
| Ti 'y 
In extremitate pedis dextri przcedentis It | 4| ,92 14 | 3 08 |A[| 92 33 |Sc 
Lucida pedis | : $- 2| 94 31 | 6 48z[A[] 94 41 1Ir 
' In infimo pede ſcquenmis Gemini 4| 96 29,|10 og9-[A[| 96 34 Hn 
Incalce pedis ejuſdem  |[6| 9856 | 9 41 |A|[] 99 04 | tha 
Quzeſt ſupra genu inferioris Gemint 161-97 23 | 1 12 All 97 58 5 
| {A 


ol 


pl) ES 
", Denominatio Stellarum. 124. | Longtt, Pa 2, | | 4ſc.ReF, |Decls in: Tel, | 
Tapas ſuperioris Gemini 6] 99'373] 1 31 |B| |106 36 [24 41 jB 
oi. | Quz infra caput inferius, in manu 6|110 42 | 5 44 |B | |113 23 [27 35 | 
J |Parvula inter urrumque capur 51108 043] 7-24 [B| [110 44 [29 37 |B 
1*J | Ad aurem ſuperioris Gemini 51124 29 | 9 42 |B[|ro6 58 [32 22 |p 
'B Precedens ad avens pede: Propus grzce 141 86 22 | 0 13 IA1! 86 o7 Iz 15 Ip 
, Dazccdens d quatuor infra Geminos, & | 6] 108 023} 5 52 (A 108 45 116 29 B 
fl | Sequens ſupra _iftam (infima |6J109 06 | 3 483] A [110 075118 23 [Bj 
al | Tertia 6]110 305F 2 42 |A+|111 46 |19 17 |B 
—F | 2uarta 61112 28 | o 575} A [114 06 [20 qiE5|B 
By | © $4 | 1 
i Cancer. | 
7 
& Nebuloſa in peore, quz przſepe vocat. Neb 122 465! 1 14 [B| | 125 225|20 48 |B 
BI rea przcedentium in quadrilatero( 51120 49 | 1 31*[B| | 123 24 |21 32 |B: 
B [Auſtralior (Cancr1 | 5 [ra o5z| © 475] Al |123 13 [19 115;B 
Big | Afellus Borens 41122 57 | 3 o8$ ir 126 02 |22 37 |B 
B| Aſetlus Auftrinus - þ 124 08 lo 04 JA[][126 28 |19 13 |B 
B| | | 
= C Ja brachio Auſtrino 3] 129 03,| 5 08 [A[-j130 o7 |13 06 | B 
Bil | 1n brachio Boreali 5| 121 44 [10 23 |B | 1126 39 [29 56 |B p 
Bll [In extremitate pedis Borei 5|114 56 | 1 15z|B||117 08 [22 27 |B 
Bl |{o extremo pedis Auſtrini |$]116 04 | 7 95 [A] [116 43 [14 023[B 
Bl Quz in radice caudz lucidior 41] 116 45x1 2 185] A|[118 20 [18 36 |B 
: Proximz ſequens in dorſ(o 6] 119 12x| I 04 |A 121 O8 |19 20 'B 
Borealis trium in brachio Auſtrali 6]127 473| I 54 | A 129 43 |16 33 [B 
| Auſtralis in codem ” 5|131 36 | 5 36 , A| [132 30 |11 584|B 
Duarum in roſtro Septentrionalis 6]126 27 | 7 14 |B||130 51 þ25 43 |B 
Inferior 8 A 61128 36%| 5 20 [B||132 34 |23 125|B 
: 
Bll. Leo. 
Bl | (pam = 130 41%{10 23 |B 136-23 [27 38-1B 
If |Inthiatu 4| 133 165| 7 52 |B[|138 13 |24 25 |B 
Bjf | In capite duarum Borealior 4|136 52 |12 21 |B||143 30 |27 34 |B 
Bil | Auftralior 3|136 os | 9 40 |B[||141 44} 25 16 |B 
Bil jIncollo crium Borca 31142 57=|12 50 IB 1149 34: 1: 5.035 B 
Bl [Media 8 Iucida colli 12]144 59 | 8 47 [B| | 150 264[ 21 29 [B 
10 | Anftralis 3]143 20 | 4 52 |B|] [147 22 |18 223|B 
p| Cor Leonis.R EGU LUS. Baſiliſcus | | 145 17 | © 265|B] [147 433]13 33 |B 
10 {In peftore Auſtralior 5 | 145 505| 21 253]A||147-37 [11.36 |B 
- Antecedens Regulum proxime 41142 4351 © oo! Bl H145 06 113 5931B 
B| uz hane przcedic i in genu oe 5|138 543] 0 16. Bjjr 141 26 [15 5 2754 
3/0 | In drace dextri 4| 137 07 | 3 10 |A| [138 36 q- 44 |B 
31] | Scquens inaltero pede 4|139 40 | 3 47 |A[|14o-53 [12 22 |B} n 
318 [In drace finiſtra \ [4]/144 46 | 3 55 jAl|145 448] 9 37,13 B] 
31] In finiſtra axilla 4'151 48 | o 08 [B[[153 52 [10 59$[B 
| Þ vencee trium antecedens | 3 143 24 146 294115 a 
F | Sequentium Borealior : |s 153 © 3 56 157 17 |15 55 Bl 
FF [Auſtralior 6 ſhes 2 45:1 I57 59 112 18 | 
ED | am - ——_ _ 
| 5 


at \ " = 
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Denomtinatio Stellarum. 


| 24.) Longet. | Latit, | FLILA[c,BeB. | Declin,'Pl.\ by 


———< oe— 
Cs: FC Es COP err tion ers 


_ 


Pezcedens duarum in lumbis 4 1. "c: ; 
: h 5 [154 74 | 12 Bl [161055 il — 
Quz ſequirur lucida 5 41 | 14 to B| | 164 * or - Bl Ir 
In clune duarnm pracedens 8 Borea 3|158 50 | 9 414|Bj [164 25 [1 : |Bll: 
| Sequens Auſtrina 6 | 160 ©8 vc i-B| 164 oÞ bt Meg | I 
'Tafemorc | | 7-3 4 44 j75 02 |Bje" 
3 ] 162 585] 6 07 |B 166 43 |12 21-|B T& 
In genu poſteriori | - "12 
.4| 164 083] 140 |Bq | 166 * 7. a 
Media in pede | [4 166 57 | © ba Al]; 16 2 $5 - By P: 
'Tnfima in pede 41170 27 | 3 o2Z]A[[n Es 192 1 
'InexrremoCAUDE LuCIDA I | 167 03 [12 18 |B $a a | Fo — BY 5 
| Extrema in unghla pedis f1niſtri 6'137 32:1 4 48 [A] 1138 _ I1 _ _ Ly: 
in Inungula alterius pedis prxcedentis I: "i | Ee Hs 2 
* \Quz in medio corpore fere . þ- _ <2, Fa - Al 137 44 5s 20 [B| I; 
Parvula in capite 6| 137 13 wy 47%. B IP Ah 20 39 B} a 
Prxcedens duarum in fi niſtro pedepo-( 4|166 53 "Ta 43 185|25 575|B We 
Sequens | 7 39. 164 58 | 1 51 [A] & 
—  (keeriore 5 | 169.50 | 5 41 |A{]168 26 I I1 bY bY 
- Meus Catalogus ; habet TT — my 
5. [169 © "ll 
Jy — ——_—_ duar.informium ſupra dorſum | 5 wg - | ” = A ct oy _— 54 A Fe 
equens oe - 54 | Bi-- 
Sqpca lacidam dorſi - = 4 = yo - Oy rw 26 30. BY 
| upra caudam 4 164 22 |] 17 19 'B | pms oh bro 4 Bl 
_ - —_— 4]159 58 205, B | 162 015 4 = 4 
Watis eripe It HD. 20 | > 8H | wha l 7,53 Bf: 
I 51160 20 | 2 29 IA 160 545! 5425 | BILE 
. #0 
x7: [ 
V 1r9O. [ls 
Virgo | 
+ : TON: . | 
realis Prace catium in | quadrilatero( 5 168 4 6 067|B a | 
Luſtralis on [Sfce 29] 2 nn [1272 0931 2.5: 1 
yu og duarum in vulru Borea 5|173 o7 |.8 33:\B 4s nt _ = A | ' 
* £375 et - 27 3 j [#- 
In extremo : exctremo alzx Auſtrinz & ſiniſtrx ho . - : pe - = = 8 27s F- 
®; | 3 38 | Bis 
Ak Cog quaruor in finiſtraala* , 14|180 16 | 1 25 |B| | 180 =—_ - 
tera ſequens 2185 35*| 2 50 [Bl | 186 49 | 2 13z; BF 
Pemukimsparva 4 bonded Rnd | ff i5 | o 22 | BW} 
rima | j 2 Bus dung , 99 34 | 1 58 | AIWS\ 
In dextro Jatere \ubcingulo + Ty 6 — , = - 189 4 3 47 A A 
TO , 3 E [1dj8 
In dextra 8 Borcali alatrium, <+ ufo on inn |S 
: prxcedens | 5 | 180 pn | — jv. 
Reliquarum duarum Ayſtrina | 5 182 de M- f mg 9 [72 9621 BSc 
Bocealior, Vingentiatrix 3185. 23:|16 15:|B 167 18 | 9.30 | Bl 
op ear SPICA * VIRGINIS i | 199 16 | 159 | A 6, p ” 12 45 [BY 
F perizomate,inchunedexrra 31196 2231 8 16 | Bl 798 * £ 6 A [- 
v [n ſiniſtra cox » borealifſima a iT wb ud | B [/ 
Sequentium qduarum borcalior Fete a 198 43 | 4 3% [Als 
uſtralior 6 por "90 T 453 B 201 O87 7 OJZ A HU 
n genu finiſtro 16 | 205 = js Ns Ay $99 -Qx 1.6 25 A A 
zi inipensfnbraduaom [51268 3 [2 291B [262 2 | 2.98 [AN 
ON, 2 ! 5 Aa | 
Media pope in fimbria EE ———— . —- 
Auſtraiordrgrans jo fa HE 52 | 2 lm l0258 foil £3 JM 
; 2 =, Ioaram j aa {\ riori fimbri 575 j:5 48% | 41 | Al: 
= Wet ja gf pto glx !11 48 LA 212 40 lo 44 TAY 
<h C 


(Gig). 


432. | Longit. [Latit. -|Pl.| | Aſc. ReF. Declin. 4 


= þ XY LY Stellarum, 

[ ſa Auſtrali pede ,- [4] 212 22 | 0. 314(B{ 210 21 - Ka, 50 A 
Bl [n Boreal, ſeu. dextro pede . (cingulum | 4 5 +4680 | 9 49 |Bj|216 294 408 A 
Bi loferior.duar. inter Vindemiatricem 8( |6| 182 21. ]10 26 |B[ [186 204] 8 375|B | 
B Sequens illam que in clune dexcra , 6|202 375| 9 4&5|B|j204 30 | © og |B 
Bl Parvula {equens Vindemiarricem 61189 25 |16 14 |B| | 195 ©» my 10 |B 
Bl Prxcedenstriumin refta lin. alz Borex |5| 191 11-|12 4<3|B' [195 15 | 7 13 |B 
Bl Media carundem 6 {195 46 |12 343|[Bi [199 22 | 5 23 |B 
of quens 5|203 IT | 13 o074|Bji |206 17 | 3 10 |[B 
ws Que eſt incer quartam & quinram 161173 $&L| 3 224\B| (275 487 5 31 {B 
B ES : oy: en 
B| Inforris fb fachio fnſtr, 51387 38 | 3 25 5AjpiB5 39] 6 101 al 
Bf felis 5 | 191 39 3 23 | A]lifg 22 744} A 
A} 51195 08;j 3 133! A}f[ig92 40 | $8 57 t Al 
Al 0:4 OY Spica 5 198 13 7 = He. 193 42 14 243! A | 

edia verſus Auſtrum 5 | 200"3F 4 9 w 195 22 |16 39% A 
Al eguens Oricaralis -"N 201 35z1 6 al [197 21219 I5 IA 
| Libra. 
'B _ — — . 
| BlYLanx Auſtrina, 2[220 3T | 0 26 J 218 13 | 74 37 1A 
Bill 2uz cf opra Auſtralem lancem | 5|219 42 | I'55 |[B] [217 54 [12 57 lA 

if [Lanx Borea - +1 S9S 43 8 35 |[B||224 52 | 8 O7 A 
— [[onz ſupra borealem lancem ad occaſum | 4| 220 403| '8 183 |B[|22r og | 7 10 | A 

[Primaab Anſtrina lance ad ortum .] 5 [223 262] 1 14 jiB][221 21 [14 45 | A 

| |\on — | : | 

IlSecunda ab cadem lance ad ortum [6227 19 | 2 583]|B| [225 42 14 12 A 
- [Tertia ab cadem lance ad ortum 3423037 4.4 28 |B| | 229 19 | 13 38 [A 
| BllQuz cſt infra hanc ad ortum 4|232 243] 4 04 [B| [231 28 |14 36 | A 
BlIſPuz infra candemad occaſum 4 230 27] 2 21 |B| [228 39 [15 39 | A 
Bl Irs infra boream lancem ad ortum:' -1 4 [226 46 | 8 07 IB] 1226 37 l99]A 
Blſh pformis duarum infra lancem Auſtri-(| 4/233 11 | © 023] B[ 1230 47 18 35 | A 
| [ Farum inferior (nam ſuperior | 4] 236 033] © 07 [B[ [233 45-119 13 JA[ 
Bill t rxcedens trium ſequentium 4|235 16 ] 3 33 |B|[233 48 |15 42 LA 
BiI|Mcdia * 14]235-48 | 6 10 234 57z113 263; A 
Alli Sypetior Orientalis + 236 4x1 9 es |B11236 34 10 245. A 
All ELL args _—— Na ns oh: ra — — — 
BSequens OE, : CER Is 1238 I9 |10 238 31 9 os A 
—_ eabboreali lance in Gniftro brachio m [3]226 27 | 7 3 Al 2 221 35 K 24 05 [& 
BlSequens 3:1226 17.1] 1 223 I5 18 a A 
BY: . ; 

i Scorpius. 

BY” 8 
A Suprema infronte 2|238 36 | 1 05 |B 236 36 [18 51 
A 1 «dia in fronte 31337 59 | 1.547 A 235-4 21 38: A 
A \uſtcalis ini in front lucidiorum: 31238 25 | 5 222 A| |234 50 |25 064 | A 

Aff 9uz ad huc ma is: Auftryra, io pede 41238 433 8 277 8 | 234 22 |23 11 JA 

[Borcaliffima in from 4|240 033] 1 42 1B 11238 25 [18 34 1A 
all arvila in Acum lucjda frontis 8 quiniaj's 5 [239 o7 | © Bj1236 56 | ro 48 1 | 

MM Libde$tct. nova, cotrext fic 51238 57 | © 14 TE 46 119 46 [ 

51249 DN Bil2z6'5r fig 47 1A 
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' Prazcedens cor ad Boream 
In medio rutilans. ANTARES COR m [f I 
; Quz cor ſcquitur ad Auſtrum 

In przxcedentibus inferioribus redibus 


| 24. Longit. 
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240 18 
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243.56 


238 094! 27 04 
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| Sagittarius. 


Inc cuſpide Sagittz 


-In manubrio finiſtrx manus 
In Boreali parte arcusduarum-Auſtralior 
' Borealior in eadem parte arcus 


| In finiſtro humero 


Media 
Ultima 
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271 475 
268 414 
277 51 
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265 58: 
269 50 
271 59 
268 36- 


1278 47 
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| Antecedens hanc in jaculo : 
Trium in capite przcedens 


Prima in contattn 
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275 40 
278' 567 
280 28 
281 43 


283 44 
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276 22 
279 37 
281 18% 
282 36 


284 35 ; 


; In Boreo contadtu, media 
| | Sequens, & ſuperior 
| Hac Orientalior duab. obſcurisforma O 
| Orientalis8 ultima in ſuperiori contactu 


; Obſcura i in inferiori contau ad ortum 


| ; Obſcura i in dextro cubito 


(ſubjunta 


Il 


4 
5 
6 
6 
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284 54x 
285 11 
290 ORF 
293 52 
290 24 
287 26 lf 
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Capricornus. 


4 
———C 


Media 


Auftralis 
Nebuloſa ſuperius corn przcedens | 
Nebuloſa Occidentalis, baſis in fronte Neb.299 


Barealis trium in 6ormu prxcedente 


| 


, Neb.298 


z 299 18 | 

299 of B, 
3' 299 31 
o8 


37 


| 


299 58 
300 33 


300 40x | 15 44 


398 45 
3or 58 


19 26 


13.29 
13 31. 
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txt {a Orientalis 
remz in codem Triangu 
Nebuloſa przcedens in fronte 
In cervice duarum, 
Auſtralis 


Borea 
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Neb3oo 
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302 48 
302 32 
300 I5 
305 20 
305 21 


I9 37 
18 47 
20 ITt 
I6 11 


9 17, 


Pracedens in dextro genu obſcura 
Sequens in finiſtro genu 

In finiſtro armo | 
Infima in ventre , 


(alvo|5| 312 
Sequens Borea duarum contiguarum ſub(]16f 313 


6] 302 
6| 303 
6| 307 


47 
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aA UA OCR OwOom gag 


; 306 52 
308 107] 28 13 


26 22 


= == 


311 552[|26 21 


317 o1 


317 29 


23 465 


23 10 


Sequens carundem in dorſo 


—b— 


Trium i 1n medio ventris Orientalior 
Infima carum 
Septentrionalis trium 
Duarum in dorſo anterior 


61310 
6| 308 
5 | 308. 


-j5] 309 


51313 


314 o8;|ar 56; 


312 13 


13TIL 35 


311 56 
315 59 


22 29 | A 
21 10 | Af 
18 26 
18 og 


Antecedens duarum ad ilia 
| Sequens carundem. 
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315 
317 


25 | 
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\ —Ponmindtio Srelatum, ; | 4. Longit. | Latit. | PLI| Aſc.Re8.| Dedin.'Pl,| 
Duaram lucidarum in cauda przxcedens;| 3| 317 14 | 2 26 |A| [320 29 | 18 oz - A 
Sequens 3|319 od | 2 29 |A||322 15 |17 32 {A| 
[Antecedens in cauda ſvperiori [$4319 14 |. 232, br 320 55 [12 51 1 
Reliquarum in ſuperiori cauda Auſtralis | 5 | 221 27 | © 143/ A] [323 53 114 37 | 
Praxcedens hanc ad Septcnrrionem 6]321 16 | © Io B | bow 43 114 37 A 
Borea in extremo caudx | | 320-34 i 4 SF B 321 48 [ro 1 
Aquari1us. 
In capite _. TR | C4391 26x | T5 223 ,B [398 46 | oO 487 B 
[n humero dextro, clarior 31328 495[10 42 |[B||327g6 | 1 525] A 
 ]Odbſcurior & Avftralior 151327 36 | 9. 11z'B] [326 38] 3 42 A 
[a humers finiſtro 31318 51 | 8 42 'B 318 073] 6 56x A 
{Quz in dorſo, ſub axilla |; 319-38 | 6 oos;B | 220 IO | 9 16 | A 
Sequens % inferior trium in fſiniſtra( | 5 | 311 51, 4 50 1Bj[312 57 [12 39 | A 
Media (manu |5 | 308 285| 8 19 |B || 308 43 [to 10 | A 
Amecedens Jucidior 41307 12 | 8 10 |B || 307 3ofjio 37 JA 
Io cubito dextro . 31332 10 | 8 175:B[[332 3o | 2 59 [A 
| [Indextira manu Borcalior : 1 334 04<[10 31 'B 332 og | © 14 [A 
Reliquarum duarum Auftralium pr#-({41334 23 | 8 523(B11333 02 | 1 394] A 
Sequens (cedens;4|335 53 | 8 10 [B[[334 41] x 47 |A 
In cotyla dextra duarum prxcedens 4|328 43 | 2 46 |[B[][32956 | 9 21 | A 
Sequens carutm | a 61329 31 | 2 294|B[[33054| 9 2&| Al 
In dextro femore bh [36- 53 | 1 10 | A[[.333 22 112 17 |A 
Dax eſt ad clunes 4 324 13 | 2 oo Aft 327 14 | 15 23 A 
Auſtralis in dextra tibia. Sheat, 3|334 22 | 8 10 | A] | 339 22 |17 315| A 
{Borea, ſeu quz ad genu eſt 51334 95 | 5 37 [A[]338 06 [15 r6 |A 
In finiftra coxa SS OTTT 61330 40 | 5 © | A[ [334 50 [16 34 [A 
[In finiſtro genu, duarum Auſtralior 51327 553110 4831 A1ll334 08 J]22 20 |A | 
Borealior | ; 61330 59 | 9 57z[A1[]336 09 [19 53 }J A 
In effufione aquz, 3 manu prima 4|334 52 | 4 085|B[|335 12 | 5 53 | A 
Succedens Aufſtralis * 41337 94 | 0 19S] A[[338 56 | 9. i5 [A]. 
Sequens in primo flexu aquz 6.1340 00 | 1 34 |Afſ[342 o5 | 9g 08 [A 
Luz cam comiratur 51342 38 | t 00 [A[1]344 23 | 7 46 | A 
In alteroflexu Auſtrali 151342 33 [-2 49 A 345 0& | 9 28 | A 
Prxcedens &Borealior duarum ſequen-(| 5 | 341 43 | 3 583] A] | 344 415j10 52 | A 
1Sequens & Auſtralior (tium|5] 342 11 | 4 105} Al] [345 13 f16 53. Al 
{Prope hanc in Auſtrum declinans 51342 145] 4 44 | A] | 345 29 |1t 215} A 
Poſt hanc duarum contiguari przcedens| 5 | 345 o7 [10%59 ;A} i350 43 [|t5 59 A} 
Sequens carundem contiguarum 51345 38 |11 33 |Aj|3s5t 27 [16 38 A 
In tertio aquz flexu Borea trium 5| 344 03 [14 29 |A[[351 11 [19 36 |A 
Media in tertio aquz flexu 16] 344 46 |15 165] A[|352 13 |20 023] A 
{Scquens trium, 8 Auſtralis 6| 345 44 |16 23 JA[[|353 36z|20 40 | A| 
Sequentium tcium Borealis | 151338 545114 45 JAII346 27 I21 515A] 
Media trium carundem, 5'339 31 |15 30 [5 j 347 12 22 224 A 
Auſtralis harum trium 5| 340 50 |16 31 \A||349 035|22 434! A} 
In ulcimo flexu criumſuperior 5[ 335 25 |14 255|A[]342 57 [22 54 [Al 
Media = 51335 02 [15 40 jJA\ {343 07 [24 1S[AL 
 [Infima,proxima Fomahant 5 [334 a = 53 Fr E-90 29 ,24 + 
-[Ulrima jo effufione: FOMAHANTI r 329 115121 00 ) Al 1339-46 [31 195 Af 
WEE,» EY "'F | Piſces 


(22) . 


: Denomyzatio Stellarum, 14s. | Lovgit, [Latit, FI bel | 4leRe8. FS. be 


"— ; Et Piſces. | 
2 — G | 2 | Y [ 
8 F In ore Piſcis anſtrini : W . | 5 344 O2 | 9 O04 4 341 49 2 ©4 j}R I 
: | Dvarum in occipite, auſtralis - 4; 346 .50;| 7 173]B| | 345 03 | r 30: |Blfllp 
Borea in occipite 61348 30;| 8 543 Bl | 345 57 | 3 38 | Bllls 
Pracedens duarum in.dorſo | S|[350 42 |. 9 03 iB[|347 53 | 4 37 |Bip 
| Sequens in dorſo | I51352 562] 7 132 Bl [350 392Þ 3 49? Jo 
|\Prxcedens in glvo 38 5|348 21 ; 4 27 |B]| [347 33 | © 32 A k 
 _{&equens inalvo 15|352 os | 3 25 |B[|35r 24 | © 27 |Billlp 
[In cauda 51358 02 | 6 235|B[ | 355 44 |'s og | BIWlD 
[Supra hanc ad ortum 359 27 | 7 27 |B\ {356 31 | 6 36+ 'Bll0 
\[Sequens 6 3 29 5 28 |B 1- x1 Ocx} 6-24 | BB, 
[In lino auſtrali lucidiori txji przcedens | 4 | 936 | 2 17 Bil 7 57 2% | | 
Farundem media 4| 12.58 | x o5:|B s.s Il 
Sequens (cedens 8& Borea | 4| 15 19 | o 57% Bi] 13 43 |-6 56 MIB, 
{In flexu livi duarum exignarum ante-( 6 13 25 | 131 JA} 1256 |- 3 55 |'B 9 
|Earundem ſequens 8 auſtrina  l61 46 | 4 19:| A; 51 16 1 1 51 'B— 
{Poſt flexionem trium precedens 5j_ 18 33 | 3 03 [A]| 18 16 | 4 28 | 
{Media © | | 5| 20 56 | 4:4] A 21 07 | 3 45 |B 
|Sequens ultima 5| 22 575] 7 56 [Aj] 24 10 | 1 35 [BY _ 
1 |Lucidjor in nexuamborum linorum 3] 24 473] 9 ©43iAlj 26 165| 1 11 
In lino Boreo iconnexuprxcedens [51 23 12 | 1. 383.B | a0 3&. 3 £0 34 
[Poſt hane trium auſtralis [5] 22 76 [| 1.515; Bl1 19:523|10 25 | 
IMedia & lucidior in nexu Borco 4] 22 26 | 5 21 |B[] 18 32 [13 39. 
Borea trium & uſrima in lino 5| 22 364] 9.24 \B[|| 17 14 [17 31 
Borea duarum in ore Piſcis Borei 6] 24 15 j22 00 |[B[| 13 17 [29 42 
_ [Auſtralis 51 23 493120 43 [BI] 13 3o |28 22 | 
n 4 mana _ 
Borealis Trianguli in capite 6]:20 224120 55 |B| | 10 os |27 13 
Auſftralis cjuſdem Trianguli 6] 19 06*| 19 24 |B 9 34 | 25 20 | 
Media 8 antecedens Trianguli 6] 18 034|20 24 |B 8 o8 |25 49 
In auſtrali ſpina trium przcedens prope( 5| 18 562}13 21 |B|| 12 07 [19 44 : 
Media & zak cubitum Andromedz|61{ 19 022 |12 2141B[ | 12> 375} 18 52 
Infimatrium = 6| 19 og [11 21 {Bj} 13 cg |17 59 þ 
In alvo, duarum Borca 5| 24 18. [17 26, |B | 15 27 125.33 
Snx magis ad auſtrum | 5|'21 584 |15 30 [Bj | 14 06 |22 53 
[Sequens mediam trium in auſtraliſpina |5 | 20 oo |12 273|B| | 13 29 |19 20 
Sequens,Boreain alv0,ad Septentrionem [6] 25 11 [18 31 = I5 545126 50 
In occipite Borci Piſcis - 'L | 22 41 |23 16 130 023| | 
- | Longinontann habet | 61 22 25 23 03 007 129 a9 50:9 
24400 4400400000.4 50445 d 
\ Cete. | 4 
I[CNUz in roftro 5 [7.50 Ajj 49334 7 35 f 
Lucida mandibulz Ceri i 39 47.3 2: 32; a | \41 21 | 2 48 [4 
Medi In ore | | |[34 34 53s 12 o22lAi I $72. IO 
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37 
29 
25 
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Denominatio- Stellarum. 


WiPrxcedens trium ad genam 

uz infra oculum 

w| 2uz cſt ſupra oculum 

FI occipite” | 
In peCtore quadrilateri przcedens Borea 


Jog—_—_— 


O2 


«<< 


Dharum inferior przcedens ad auftrum 
Sequentium in peCtore auſtralis 
Praxcedens & Borealis 

El [n ventre media 

Tl [ofrma in ventre 


25 
29 
2B 
13 
I4 


EF- 
II 


356 


[357 


BlBorea ventris 
ME Duarum lucidiori in dorſo, Orientalior 
WF Occidentalior earundem 
Borealis caude , - 
- MAuftralis, ſeu lucida, caudz 
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ms 


ems 


IE Lucids mandib. ad ortum ſequ. informis 
I Borcam ventrisprzcedens ad auſtrum 


53 43 


ls 
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16 
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BI 2uz in rea linea cum 32 & 53 Cap. 


Orion: 


Dl Suprema trium conjunAarum in capite 
J | nd mag | 

" pil Tertia quzad ortumr 

:[Sequens ſeu lucidus humerus 

a\Sinifter, ſeu prxcedens humerus 


79 11; 
79. 967 
79 33z 
04 12 


76 23 
7T 47 


047 
30r 
233 
21 


v0 amt 
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Fo 


UF Sequens in ſiniſtro humero 
 DSiOuz in dextro brachio 
"ln dextra ulna 

"S/n manu dexcra auſtralior 
Przcedens indextra 


MProxima ſupremz in dextra manu | 
vg Suprema & ultima carum quz in manu 
JiPrzcedens duarum quz in coloboro 
BY Scquens carundem (occaſum 
| BY! 2uz ct infra dextrum humerum ad ( 


— — 


22 
o8F 
O09 
215 
565 


' oooh | Wo wi w 


BEx duabus obſcuris in dorſo ſequens 40 
I Prxcedens carundem ; 

OQuz ex quaruor in dorſo prxcedit 
In clypeo novem Borecalifſima 


Secunda 


—— 


% 


$18 I ertia 

FiQuarta 

18{ Suinta 

Sexta 

| Septima 
JjOtava 
Ultima | 
"Prima Balthei 
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I 55 

I IO | 

o 35 1A]. 
Media | 


do [pO ob oO [][aÞ a ag  Hwmnunm ade &aAþÞm 


'A;j | 69 21 
Al, 76 24 | 


All 78 52 
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HE  Denominatio Stellarum, IAG! Loygit, [Latit. -|Pl,| | Ae.ReB. |Decl:p, [et 
Media | 2| 78 54 [24 33z|A|] 7955 | 126 JA 
| ultima 2| 8 064|25 215|A[| $1 04 | 2 09 |A 
. ©uz in manubrio enſis 2| 75 375125 365]Al] 77 03 | 2 44 |A 
| Suaprema trium in enſe 5| 78 28 [28 og2| A 79 48 | 5 31 |A 
Media enſis | e 31 78 243'28 45 [All 7948 | 5 39 [A 
Auftralis | | 13] 78 275/29 17 [A] 79 52 | .6 10 | A 
Prxcedens duarum infra enſem 4| 77 20 [30 373] Al| 79 02 | 7 3541A 
'Sequens duarum infr3 enſem * 5| 79 23 [30 38 JA}| $8048| 7 27 |A 
Lucida in ſiniftro pede. REGEL 1) 72 17 [31 11:]Al]| 74 44 | $8 37 þA 
Quz in ſiniſtro calcaneo 41 73 153129 53 lA[l-75 25 | 7 13 JA 
Quz in ſari ſiniſtri pedis | 5| 75 e2 [31 co [ A 77 o5 | 2 10,44A 
{In genu dextro 3] 81 495|133 e8 [A] | $3 03il 9 49 |A 
Quz ulcima balthei prxcedit ad auſtrum|4| 79 39 |26 ooz|A|| $80 42 | 2 50 |A 
.2uz ad dorſum eſt , hanc prxcedens 6] 75 34 [19 40 |A 76 24 | 3 10 |B 
Sequens duarum ſuper manubrium enfis|61 75 45 [24 o6 I A|] 757 or, | 1 13% A 
Prxcedens £ 5] 74 59 123 32 j.A | 76 15 | o 44 JA 

| In finiſtro latere ſupri hanc © 5] 75 57 [2123 |A|]} 76 56 | 1 27 |Blff 
'Sub brachio 8 ſcuto prxcedens hanc [|4| 72 58 |20 08 |A|| 74 or | 2 263|B 
: {Duarum ia finiſtro latere prgcedens, |5| 80 45 [21 58 [A] |] Br 25%] 1 16:jB 
X Sequens - [; 83 253 '21 39 [Al] 83 53 | 1 4331B 
; B 
Poſt hanc. Informis 5] 85 10 122 57 [4]| 85 33 | © 29 bp 

Superior trium in {iniſtra manu 6| 74 36%|11 45 [4] | 74 39 [10 57. 
(Media 6| 72 334|13 08 |[A|| 72.475| 9g 21 |B 
[Auftralis (przxcedens 6] 72 oo |14 24 |A]| 72 24:| 8 ox |B 
Decem informium ſupra Orionem ( 41 89 44 |29 31 |A]|| 89 46 | 6 00 [A 
Piferus | 4|119 44 | 29 31 A II5 53 1 8 385j A 
- [Sequens 4 93 43 |29 49 [4|| 93 15 | 6 203} A 
Supra hanc 93 22 |28 04 |A|| 92 59 | 4 35 | A 
Praxcedens trium in re&a linea infer ( : '92 08 |18 47 |A a2 02 | 4 43 |B 
iferus x\4| 62 o8 [1847 |A{]| 63 43 | 2 13 1B 
, [Media 4| 93 58 | 15 56z|[A|| 93 51] 7 31 |B 
Piferus 4| 93 58 |15 16 |A 93. 52 $ 12 |B 
Borealis 4] 95 50 |13 15 |A]} g5 46 [10 og |B 
Infra lincam re&am ad Auſtrum 5| 93 58 |18 24 . 93 46:| 5 04 |B 
Supra hanc ad Orcum 5l 97 36 114 59 97 25 | 8 20 |B 
| Prxcedens duarum que _ Canem(: 4] 90 145 | 20 33 by UE 7.4371 2-45 ji 
. Sequens (majorem ! 41 105 © = 47 103 48 | oor [B 
Eridanus. 

l + |Quz ad finiftr red: Orionis in principio( 4] 79 40 |31 3541Al1 73 24 | 911 JA 
Supra -pedem Orionis in fluvio (fluvii|3| 70 42 |27 543;A|]} 72 56 | 5 32 |A 
Duarum aliarum ſequens 5] 68 39 |29 52 4 71 25| 7 43 |A 
Przcedens - : 5} 66 29% | 27 513 69 14 | 6 o2 | A 
SCqQuens duarum ſuperiorum [4! 64 453125 34 A | 67 19 | 4 o1 | A 

& | an——_ 
[Przcedens earundem 4| 62 145! 25 115} A 65. ©0Fj4 4 O4 A 
[Poſt intervallum ſequens eX quatuor bf 49 18 | 33 135A 55 43 | I4 265] A| 
' Ouz przichanc 4\ 46 223' 31 og {Al}. 52 41 113 os JA 
| ue 
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"Denominatid ftellarum. M.j Longit. |Latit. |\Pl. |} Aſe; Re8.j Declin; 
Quz ad Septentrionem eſt, ſeu tertia (| 3] 46 07 | 28 467 A] 51 46 110 55 
Quz omnis quatuor antecedit(przcedens | 3| 43: 45 |27 47 |[A|| 49 27.|10 34 
Prima contiguarum Cete 3 —_ IP. Al| 40 08 [11 or | A 
Inter hanc & tertiam | +] 36 36 [23 555 A|]| 42 03 | 8 56 | A 
Tertia quz ſ{equitur 131! 39 16 125 59 [A 1 45 11 110 04 | A 
Przcedens & inferior - 5| 54 49 [30 25 ]A 59 387|10 33 A 
* Piferus : 5] $4 49 ]3o 25 [A] ] 59 31 [10 295) Ai 
Supra hanc- 4] $453 [27 32 JA | 59 01 | 7.44 |A 
Sequens + 4] 55 58 [28 og;]A[]| 60 06 | 8 o7 
Superior Orientalis 51 58 46 125 03 [AI] 6153 | 4 325 
Przcedens duarum inter Eridanum 8 ( [+] 47 255 | 12 26 [a| | 50 04 | o 38* 
Sequens Auſtralis (Taurum{41 51 o7 122 45 JA 54 32 |] 3 | 

Lepus. 
Superior przcedentis auris 5| 71 145|34 34 |A] |. 74 18 |12 04 | þ 
Interior cjuſdem auris S| 71 205135 54 [A[| 74 33 |13 22 
Superior (equentis auris 6| 73 27 |35 18 |A|| 76 13 [12 345 
Inferior ſequentis auris* 5| 73 14 136 14 |A| | 76 og [13 31 
9uzeſt in capite 5 70 49 139 04 !A]] 74 34 126 35 
Extrema antcriorum pedum 4] 67 255[45. 00 jA|| 72-52 ]22 49 
Suz in dorſo ſeu medio corpore 3] 76 495|41 o55}A|| 79 35*| 18 oz 
In armo finiſtro * 2D 3] 75 ©63]43 575 |A|]| 78 35 |22 02 
Auſtralior*®duarum in poſterioribus pe-(| 3 | 8© 214|45 49%/A|| 82 32 |22 33 
Borealior earundem - (dibus|31 82 36 144 18 |Al | 48 20 [20 56 
ENLIST SS BS wat | 
Przccedens in dorſo 4] 81 265 38 16 [A| | 83 03 [14 574 
Sequens in dorſo 4| 84 275137 49%5]A|| 85 29 |14 r5-| A 
Ultima in cauda 4! 87 22 138 26 FAIL 87 52 big 32 LA 
+ Canis major. 

Inore ſplendidiffima, SIR IUS vocata|1| 99 355}39 30 | A| | 97 42 |16 145] A 
2uz infronte ad dextram aurem 4|110 013134 50 | A| [106 44 [12 29 | Af 
Jn media fronte 51102 27 [36 43 [A] [100 15 33 39 A 
Quz ſub ſiniſtra aure 3 [105 06 [38 023j Al [102 16 [15 10 | A 
Incollo : 141103 03 139 30 [Al | 106 28 [16 29%] A 
Inarmo dextso anteriorum pedum | 5| 97 325|42 12z|A|| g5 54 18 51 A 
Quz in extremitare pedis priorts 2| 92 423|41 183] A|| 92 e8 |17 49 | A 
Quz indorſo | | 5]106 305146 o095fA|] [102 23 |23 21 | A 
Media in pe&tore 5 | 103 36+ | 46 39:]A| [100 og [23 37 |A 

2uz in ventre 31108 55. 148 3o [Al liog 48 [25.53 IA 
In vertre inter poſterioram femora 3 | x06 213]}52 243[A| jxor 32 128 33 [A 

ferior dextri pedis priorum 3] 92 07 |5: FAN g1 29 }2$ 16 A 
Quz incauda 31115 1130sr 2451 Al log 45 lag 26 Lf 


re 


y 


= 
V, 


. 
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Hane 


| Denominatio Stellarum, | 2M. | Longit, |Latit. |PL| | Aſe.ReB. |Declin. |?l.} 
| WW 4 | 
o Ks, Fd 
. Canis minor, Procyon. 
Incolla Y - 3 | 107 39z|13 337; A| [107 22 | & 74 BIY 
In femore: PROCYON_ 2|111 185115 57 [Afi 34-| 6 03 [pI 
Supra megan put | - _ ”, I2 4 r 107 37 1-9. 35 [Bi i; 
[Jo ormis ſupr3 hanc 7 4921 9.49 107 533|12.39- |BIW |: 
8 Sequens ad caudam-Cancri -_ _ IgIr 574110 195} Aljirz 03, [rr 28 jBl | 
SHEET | | _ "A =; 
WO R 
Argo Navis. | 
£4 | | 
F => 4 CIAL 
| uz inſuprema puppi 31126 535|43 183 A [118 25 | 23 224 Allis 
Sree GYgR _ —_ og pa. - - | = 57 74 O37 : I 
receacn 2.3 2 '# 
{In velo F? | | 4 oben, 32 07 |A] | 11g we = = A 
Informis ad Auſtrum 41125 27 [38 31 [A[|!r1g 25-118 22 | 
[ln malorriam inferior nl 233 ws {ba 56 | A. ug 39 14 48 j 
apra na | 2 12 22 
Feng ipla -altior 4 I3qT O1S 24 295 A & ai -46 6 06 NF 
[> nn in Antenna precedens, - o = ”- 2I 393 Al 44 541 853A 
{Sequens 20; 122-295 |[Ap|148 5531|11 23 
Taformis inter velum & lacteam 131129 44 [39 30 [al | I62 14 |25 43 } 
3 be on... . i 4 ", 
| r+:: Hydra. 
| 2D ; 
1 Precederis in capite _ 5|126 39xz|14 37 |A]|125:25 3o | Þ 
| Supra "imam 24 Aquilonem 4 | 127. 46 [14 16%] A] | 126 33 2 31 
{Borcalior in occipite Ro 4127 48 jit o8 |[All127 21 | 7 36 
- Ouz rextiam ad Auſtrum preit 51128 225|11 36 | A I27 47 | 7 Ol 
Omnium in capite Oricatalior 41130 003111 o1 [A{[x29 30 | 7 10 
| 2uzincollo przcedit _ 6 [133 Tz] II 54 Al [132 12 | 6 21 i 
Sequens in cduCtione colli [4|135 414|13 o5 |A[ |134 17 | 3 40 
Media colli, & przcedenstrium in nexu| 5 [141 113[15 oo [A|[ 138 493] o i 
Borea trium 11 exucolli 4 | 743 04 hap- 175} A| {140 46 | © 21 
Auſtralis in nexXu | | 51140 535116 46 |JA[|138 oo | 1 21 
LuCIDA HYDRE, fiveCOR[:] 142 45% 22 24 Al|137 54 [-7 25 JA 
© aug wag cre cn $[x55 os [26 32 [A[[103 50 [12 2 [4 
Ds . - T 2 
Przcedens ex duabus contiguis ſupra(|s | 153 48 [23 13 | A| | 147 18: 7 oy 
Sequens carundem (hanc 41154 53 121 51 1A[1148 46 Jro 36: 
/OQuz 3 corde quintaeſt | | 4 160 31z[24 38 |A||r52 36 [15 og | | 
\9uz inreQa linea cum hac 8ſcquente | 5 | 163 41323 3r |[A| [155 483|15 x5 [Al 
Cratcra proxims prxcedens 4|165 51 [21 483] Al |158 243|14 29 | A 
\Informis, .caput proxime przcedens 4|125 453|12 27 |A||125 og | 6 48 |Bl 
Sub baſi Crateris, Borealis 41174 ©15|25 36 IAI][163 55*]21 oz | Af 
4 £06220 Ig | 2% nn hr | —_— 
Auſtralis | [5 174 49 7 17 [alli 24 [25 33 
—_—— Corvi 131202 24 113 43 lA[[tg5 15 121 25 


mY 


So, 


| -— 


Lk | Denominatio Stellarum, | 24; Longtt. | Litit. | Zl. [| Aſe. _= | Deddinoph 
; | | Hanc przcedens parvula [4557 24 14 37 |A} [29s 57 (21 28 
Ml | Informis antecaput Hydra 31119 44 |1o 19 | al 119 43. [10 11 F- 
= TI gs 
: | Crater. | 
B 
B OE we 2 - _ = INN 
B gareTig el Crateris ? [4]169 13 |22 qt Ll 161 00 10088 A| 
Bl quens duarurn in medio 141774 43 [19 39 [A[[167 10 [15 53 |A 
BI [Przccdens carundem 4172 164117 25 | Al |165 5o | 12 52 | A 
"[ Przcedens duarum ſupra Craterem 4|171 27 [13 10 | A] [166 56 | 8 qz | A 
Earum ſequens 2-26 0a Md Al 170 013] 7 59 IA 
Prxzcedens duarum inferiorum 4] 179 30 |18 10 | A I71 51 116 25 | A 
| Piferus facit 4|179 39 [18 16 |A[ [172 3o [16 30 | A 
ALE [Sequens 4|181 33 J16 02 |JA| [174 52 |15 17 | A 
- 1o medio Cratere 51175 55 114 09 FA}l}170 33311 20 JA 
A <S of: 
A Corvus. 
Al ho me ntnonee | IR 
ATE [/Quzad oculum | 4|187 08 |19 39 | Aj [177 443[20 48 | A 
Al Przcedens duarum ſuperiorum int 3 |186 13 |14 25 |A] 179 49 | 15 39 al 
AY Sequens carundem 31188 55 [12 07 |A|[ [183.16 [14 39 |A 
A\F [Sequens inferiorum in quadrato _, [|3|192 49 [17 59 | A| [184 20 [21 33 A 
al [2 coſtro 4 OP: 38 [27 46 {A'1177'50 j21 545] A 
In coll 5] 189 14 [18 14 180 20 | 
Ia Gnilcd al oped Iucidarm | | 8g 214 It 28 F E 7 I4 by ry 
—_— — 
ans [ | p . 
B Centaurus, Chiron. 
B ES 5 | 
D, Io capice de quaruor anfiralifima JN fone 27 [21 49 |A[ [201 30|32 39 
IN [9uz magisin Borcam 51218 59 [19 08 [A[ [202 16] 30 or 
Intermediatum duarum przcedens om 20 52 [Alſ[200 4r|31 18 
|Sequens & reliqua de quatuor 5 [212 20]20 12 [AJ [20t 5rl3r or 
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LY 


. A Table of theS unsRight Aſeenfion for every Degree 
9 _ of the Ecliptic. ago 


&; TW 0 nn = A | E WE T7 
ZD > Þ DÞ Þ 4Þ Þ Þ Dd +» 
"00 27 54157 48/90 0122 I2[152 6[180 cſ207 541237 48[270 ©'302 121332 
1| 28 5258 51g 5123 14]153 3]180 55j208 511238 51]271 $5303 141333 
| 2;T- 29 q45|59 53/92 11124 16j154 1181 5cſ20g 491239 $53[272 11 304 161334 
3/2 30 46|6e 56193 . 16125 191154 58/182 45/210 46/240 501273 16.305 191334 5 
4'3 31 44|61 5994 22/126 20|155 54/183 40j211 44/241 591274 22,306. 201335 - 
5/4 2195 27127 22|156 511184 35/212 42/243 3275 27 307 221336 51 
6'5 g6 32/128 241157 48|185 3cſ213 40/244 ©1276 32/308 241337 4 
76 38165 9/97 38/129 25j158 44/186 251214 39245 _ 91277 38,309 251338 4 
8'7 98 43/130 26|159 4o[187 21215 391246 131278 43.310 261339 4 
9/8 36167 17/99 48 131 271160 371188 16j216 -361247 77[279 48 311 25[340 
Io'9 100 53/132 281161 33/189 111217 341248 2211280 53/312 28[341 $ 
Ii\1o0 6 5j10x 58/133 28|162 29|1go 61218 73]249 25]281 58313 291342 
12/11 ' 33]7®, 291103 031134 291163 25/191 2219 32/250 291283 31314 291342. 25 
I3j1t 57/40 32|71 34/104 08/135 291164 20j1g91 57/220 31}251 341284 8/315 29|344 2 
[14/12-52[4T 105 3/236 29]165 161192 '53]22T 311252 38/285 13/316 29,345 1 
l5]13 48 106 17,137 29,166 12/193 48|222 311253 431286 17317 291346 1 
[16[14 44 107 22|138 291167 71194 441223 31[254 471287 22/318 291247 ' 
I7j15*40 108 ws Jab 281168 31195 401224 31|255 52 2886 26/319 281348 } 
18/16 35 109 31,140 27/168 581196 35/235 311256 57/289 31/320 271348 5 
I9|.17 31 110 35/141 27/169 541197 311226 321258 21290 35327 271349 
20/18 27]47 3 111 39142 261170 49198 27/227 32/259 7/291 39322 26/350 4 
21 Ig 23 I13 $3/143 24 I'7L 44 I99 23 228 33/260 13 292 43/323 241351 
22|/20 20 113 47,144 23/172 39jz00 20P29 34/261 17/293 47,324 231352 3 
23/21 16 114 51.145 221173 35/201 161230 35/262 221294 511325 22/353 3; 
24|22 12 IT5 54 146 201174 30/202 12/231 36|1263 28|295 541326 20/1354 3 
25122 9 116 57,147 181175 25/203 9/1232 38/264 33/296 571327 18]355 2; 
26|24 6 118 1148 161176 20/304 61233 40/265 38/298 11328 161356 2 
[27]25 19 4749 141177 T5205 .2234 411266 44/299 41329 15/357 1; 
2$\25 59 120 7,150 11 178 10205 59235 44/267 49/300 71330 11 358 1 
29]26 56]! 12T 9,I5T . 179 $j206 56/236 46,268 55/1301 9331 g359 
20127 54 | 122 12152 G180 1/207 54237 48 2799 0202 12/332 6/360 


To find at what Time any Star (mentioned in the former Catalogue ) 
will come to the South. 


whoſe time of coming to the Meridiag is tequired , the remainer converted ints 
Hours and Minutes, 1s the time of the Stars coming to the Meridian afternoon, 
| Bur if the Right Aſcenſion of the Star be lefle then. he Right Aſcenſion of th 
Sun, adde 360 degrees thereto, and ſubtra@ the Right Aſcenſion of the Sun from tha 
ſum , and the remainer converted into Hours and Minutes, is the time of the St 


coming to the Meridian. 
Fn EXAMPLE. | 

Oober the fourth 1659, the Sun isin necr 21 Degrees of Libra, on which day, I deſire 
to know when SIR JUS comes to the Meridian , by the the Compages you ſhall find 
che Right Aſcenſion of SIR IUS to be 97 Degrees 42 Minutes, and the Right Aſcenſia 
of the Sun for the 21th degree of Libra is 199 Degrees 23:Minutes- Now (becauſe the Right 
Aſcenſion of the Star is lefſe then the Right Aſcenfion of the Sun) adde thereto 360 deg 
and the ſum will be 477 Degrees 42 Minutes , from which ſubtra& the Right Aſcenſic 
of the Sun 199 Degrees 23 Minutes and there remains 27 8 Degrees 19 Minutes; which con: 
verred into time is 18 Honrs 33 minutes afternoon, that is , at 33 minutes paſt 6 the nes 
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Q ice the Right Aſcenfion of 'the Sun, from the Right Aſcenſion of that S i 


F 
OP eylndrus EX cava: 
Tus cum. mobil. glo bu: 
lo mans incluso. 


2 articulus 


ASTROSCOPIUM 


DE ASTROSCOPIO. 


Ulſiis ejus in genere hiceſt. 


=D, 1 quevis inCatalogo precedenti ſtella fixa dignoſcatur 


S buic fini, ut #ni exprecipuis ſupputantur. 


$- U- :P-OSLT A 


I " Deo ſupponitur ſtella polaris ( ſeu potius punCium 
FJ itn Celis polare) & alia aliqua inſuper ſtella a polo 
; magis diftans. Pundum polare ope ſiells polaris ex- 


peditiſſime inveniatur , que non plus gradibus duobus cunt 
triginta ſeptem minutis diſtat a polo Bores: 


. I | ; | 4. 
hic vero inter Allioth (ſex Redicem cande Bea, oſe os 
majoris Urſe, &+ ſtellam Polarem pene ſitus Þ © £ ble 


eft. Concipias rgitur lineam Reciam a polars | * * * 
|ad Allioth duGiam, ©» imaginatione diſtin- 
guas duas tertias diftantie, proxime ftelle 
1in cauda Urſe minorss 4 polari verſus Al- 
lioth ; bz enim eſt ipſiſſemun pundum po- 
lare. Vt in ſchemate adjunGio pateat. 


| og No 
Greak ko » 


\ 2 Declinationes, & Aſcenſiones Refi ftellarum, tam cogni- 
[tarum, quam incoguitarum dantar. >. 


[3 O nod obſervator ita ſe diſponat , ut inſlrumentum inter 


% 


InColis : quarum aſcenſrones re&z, &+ declinationes 


\>Y 


'ef um, pn ſftellas ſemper locetur. 
| H 


4Quod) 


—_ 


ASTROSCOPIUM. 


| 4 Quodſiella que majorem habet Aſcenſionem Refiam verſus 
3 ſruiftram poſita eſt, 1 calis; que wero minorem habet Aſcen- 
ſronem Refiam ſuta eſtverſns dextram. Vnde ſepins in hoc caſu 
00 ſumitur pro 360 4 10pro 370, 20fro 380, @c. 

5 Quod Aſcenſiones Rez duarwm ſtellarum ( cognite ſcili- 


boc non fit abſolute neceſſarium valde tamen eft expediens. Sin 
vero differentia fit major aſſumenda eſt ſtella aliqua intermedia 
cujus ope quod queritur invenirt poteft. 


tr ane poſitus fit. 

7 Quod Semicirculus fixus ad cognitum, mobilis autem ad 
fedus incognitum dirigatnr. 

8 Quod ambarum ftellarum Declinationes juxta graduatio- 
nes, (+ denominationes in Semicircalis numerentur. 


IT Quomodoarticulus debite diſponatur ad uſum. 
Hz: de cauſa duplici inftruitur motn, altero ſuper bacilli 


ſummitate, altero in ipſns articuli wertice. : 

Primo igitur, ( bacillo firmiter in terram- fixo ) immo- 
bilis Semicirenli indicem ſuper duos polos ad go, & go pone; 
&+ Semicirculi hujus index fit paulo ceteris elatior,ut ad pinna- 
cidia, quorum uſus eft, commodins diveniatur. Deinde inflru- 
mentum ope duplicis motus ( ad bacilli ſummitatem &» articuli 
werticem ) move, O# labora, uſque dum frxi Semicirculi pinna- 
cidia puntum polare diretie afpiciant. Hoc fafo, .cxcavatum 
cylindrum in baculi ſummitate verſatilem cochlea ſna fic figas ne 
amplins divagetur. _ 

Hoc totum opus eft , ut inſlrumentum ad obſervationes ſub 
dio faciendas debite diſponatur. Sin wero cylindrus , ant tals 
quid inſtrumento adaptetur , ſuper quem werti poſſit, Q+ leco 
idoneo ( ſuper firmum puta tignum , ant feneſtre tranſverſa- 
rium )juſte figatur, ut polum Boreum aſpiciat,bac redificatione 
0Þus non erit. WE 


I I , Quomodo obſervandum fit. 


1 Irige duos indices, juxta ftelle declinationem, per ſep- 
timum, Os» octavum ſuppoſitum. 

2 St aſcenſuo rela ftelle incognit-e fit 371% aſcenſio- 

Ine recie ſtelle cognite ; numera differentiam aſcenſionum 

E: w | _ reGa- 


JE VIE VI —_ 


*6. QuodSemicirculus fixus ad finiftram, mobilzs veroad dex-| 


cet, & incognite non plus centum gradibus differant. Nam licet| 


| 


mi s © O& 


Circulum (qui duos reliquos ſecum portabit ) move, donec per 


| 


|ad 360 ſumendum eft pro aſcenſlonum veftarum differentia. 


Jparebit ad ſmiſtram, que majorem ad dextram widebitur. 


[1 Cz differentia minor fit 100 gradibus numeranda eſt 


| 


I 


= "Os 


LY 


ao E 


—— ASTROSCOSIMM 


3 


4-4 hw - EN Cage proximores 
cum mobilem Semicirculum iſtic poſueris ibi maneat abſque 


alteriori alteratione. Deinde AquinoGialem , aut maximum 


|refarum ſuper 100 AquinoGi: gradus qui tibi ſous 4 omen &-] 


foxt $ emicirculi piunacidia in ſtellam cognitay collimaweris, &s 
fc maneat. 


duarum ſtcllarum fucrit inter go & 180 gradus. 


rr ——_—_— 


x Quomodo minuenda erit differentia Aſcenfionum ReQa- 
rum duarum quarumlibet Stelarum ne excedat 180 grad. 


utra vero ad finiſtram adparebir. 


SEgUbduc Aſcenſionem refiam minorem ex majori. Si 
& 5 © reſiduum 150 gr. non ſuperaverit; ſtella aſcenfionis 
ASD) ,;;noris ad ſmiſt ram, majoris ad dextram fita eſt. 


2 Sire ſidunm ſuperet 180 gr. hjus refidui ſupplementum 


Et in hoe caſu ſtella que minorem habet aſcenſionem reciam ap- 


quadrantes numeranda eſt. 


juxta numerationis ordinem in quadrantibus reſpeSii- 
ve deſcriptam. | \ 
2 Cum differentia ſaperat 100 gr. deinde numera go primss 


ad Bo «ſtima pro 100 grad. ad 70 pro 110, 4d 60 pro r20,|. 
ad to fpro 130, 40 pro 140 - a pro 150 , 20 pro 160, 
Io pro 170, 00 pro 180. Z 


Feſting deinde , &+ mobilis Semicirculi pinnacidia aſpice,| 
Ique oculum ad requiſitam ftelam dirigent. 


Quando differentia Aſcenfionum ReQarum| 


& quomodo dignoſcendum fit utra illarum ad dextram ,| 


2 Quomodo Aſcenfionum differentia ſuper duos opt | 


gradus ordine direfo ut antea : poſtea ordine retrogrado 4 go| 


— — 


3 Quo 


_ 


ASTRO SPCOPIU M. 


_—_ 


3 Quomodo duo Semicirculi ad quamlibet afcens. Diffe- 
rentiam , indices vero ad declinationes re&ificandi ſunt : 


8& quomodo inſtituenda eſt obſervatio. 


* 


I Upponitur m—_— ad polos mundi rite poſitum 
z per praceptum generale primum. 

| 2 Sit Semicirculus fixus ſemper ad ſiniſtram cujus 
officium eſt ut ſtellam notam aſpiciat : ita mobilis Semicirculi 
ad dextram uſus eſt ut te dirigat ad ftellam ignotam. | 

3 Apponantur indices ad ftellarum declinationes in Semi- 
circulis numeratas. Fixi ſcilicet ad declinationem Boream aut 
Meridionalem juxta titulos. inſcriptos. Mobilis autem Semi- 


tamen titulis, declinationum inſcriptarum aſtimanda eſt con- 
traris. ” | 

4 Si fidus notum fit ad {Es 
aſcenſronum refiarum ſuper iftum EquinoGii quadrantem qui 
tibz _ eft, &* mobilys Semicirculi indicemillic fige. 

Gira deinde Circulum AquinoGialem ( cum duobus reliquis 
adnexis ) donec per_fixe regule pinnacidia in cognitam ſtel- 
lam, uti communiter fit collimaweris. Subito poſtea - quam 

poteris ad: mobilem Semicirculum,@» ad latus adwverſum te ſoſte 
| (ita ſcilicet ut mobilis Semicirculus qui antea erat ad dextram, 
nunc ad ſiniftram fn) tunc aſpeGa pinnacidia ad ftellam requi- 


| fitam viſum tuum airigent. 


circuli-index admoveatur declinationi ftelle requiſite , que | 


anumeretur differentia | 


> _ 


ASTROSCOPIUM. 


| Concerning the AsTROS COPE. 


"> 


- Dy 


The uſe of it PE general, is, 


Þ O make known every fixed Srarre in the Heavend 


> whoſe right aſcenſions therefore, and dedlinati- 
11 )--k are calculated for that,as for one chiefe, pur- 


3 pole. S: | F 


pr er In 
., Tathe of e of it, theſe things are pref, uppoſed. * 


x "] ac you know the Pole Starre(or rather the Pole-point 
of the heavens) and ſome one Star befides , which i is 
further diſtant from the Pole. The Pole-point may be the 
readieſt way found by the North-ſtar, whichis within 2 deg, 
37 minutes of the North-Pole : which hes very neer between 
Allioth,(or the root of theGreat Bears rail)and theNorth-ſtar: 
therefore, if you conceive a right line drawn from the Pole- 
ſtar to All:oth, & by your imagination ſuppole two third parts 
of the diſtance of the next Star of the Little Bears tail from 
the Pole-ſtar towards Allioth , for there is the very Pole- 
omg. --;; 

: 2 Thit the Declinationsand right aſc-nſions, both of the 
known and unknown Stars, are given. 


———_——_—__ LL _ "2 PF » 


alrayes be placed between you and the Sars. 


fo farre as the Catalogue of Starres reacheth , 4 


3 That you take your ſtanding ſo, as the [oſtrument miay 


| 


4 4 Fl —_ k- ——_—_— 


ASTROSCOPIOUM. 


That that Sarre , which hath greater right aſcenſion, is 


(in the heavens) towards your left hand, and that which hath| 


leſs right aſcenſion is toward your righr hand. And many 
times 1n this caſe, 00 muſt be taken for 360 , Io for 370, 20 


| for 380, &c. 


That the 2 Starres (known and unknown)be not chove 


tov degrees differing in right aſcenſion. Though this be not 
neceſſary abſolutely, yet it is moſt expedient ſo to be. Andif 
their difference be more, then muſt the help of ſome interme- 
diate Starre be uſed;by meanes whereof you may come to find 
that which you look for. 

6 That the fixed Semicircle ſtand on your lefc bw, and 
the moveable Semicircle on your right hand. 


7 That the tixed Semicirclte be put upon the known Star , 
| the moveable upon the unknown. 


S That the declinations of the two Starres be counted ac- 
cording tothe graduations and denominations upon the two 
Semicircles. | 


I How to place the joint in « true poſition. 


F*: this purpoſe,you have two motions;one upon the head 
of the ſtaffe,the other upon the joint head. 

Firſt, therefore, when your ſtaffe is firmly placed down, ſet 
the index of the fixed Semicircle upon the two Poles at go and 
go, and let rhat index and Semicircle lie aboyo the reft, ſo, as 


you may moſt converiiently come ro make ufe of the f ghts.| 


Then work the Inſtrument upon the two motions(at the head. 


[of the ſtaffe, and joint head) until you have panGually dire- 


ed the two ſights of the fixed index , upon the Pole-point 
in the Heavens. When this is done, fcrew the ſocket upon the 
head of the ftaffe, ſo as not to ſtirre any more. 

This work is to ſet the Inſtrument in a fit poſture for obl 


fervation in the open aire. But if you have a Cylinder on pur-| 
| pole fitred for the Inſtrument to turn upon, and juſtly fixed 


in ſome convenient place(cither fixed poſt or window)in ſuch 
wiſe that it may point up into the North-pole, then there 
will need one of this reQification here mentioned. 


} 


| 


I Y How| 
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eASTROSCOPIUM. | i | 

314-0  2041iÞ1 How to obſerve: =. 
x QEt the two Indexes according to the Starres declinati:! 
ons, by the {eventh and'eighth before. = 

2 If the'Starre required be$73* in right aſcenſion then the 
| known Starre, Count the difference of their right aſcenſions| 
|| | upon the 100 degreesof the EquinoGhal that are {rags you, 
| [and when you have thereunto placed the moveable Semicir- 
cle, let it ſo remain without any further alteration. Then 
turn the EquinoQtial or great Circle (which carries apon it 
[| che two other Semicircles ) till you may ſee the ſights of the 
fixed Semicircle, upon the known Star, and there let it ſtand. 
[0 After this you muſt inſtantly look upon the ſights of the 
| | moveable Semicircle,& by dire&ion of them you ſhall find the 
| | Star which you look after:for they will guide your eye upon it. 


| The further uſe of the | 


ASTROSCOPE,' 


Where the difference of the right aſcenſions of the two 
Starres, is between, go deg. and 180 deg. 


Es 


_ Ws. —_ WI 7 


ck 


\ 


. 
<— 
_—  ———— ——— 


If |: How to make the difference of the right aſcenſions of any two 
Stars, leſs then 180 deg. and to know which of themappears 
towards the right hand, and which to the left. » | 
Ta lbdud the leſſer right aſcenſion out of the greater. 
Mi And 1, If the remainder be lefle then 180 deg. 
+ ? then the Starre of leaſt righe aſcenſion is toward © 
SEQ the right hand, and that of greateſt right aſcenſion : 
1s towards the left. - ' | ne pe, | : 
2 If the remainder be greater then xBodeg,then you muſt — 
rake the reſidue'of that remainder to 360, and that muſt z; 
be counted for the difference of right aſcenfions. And in this 
cale the Star of leaſt right aſcenfion will appear towards the| 
left hand, and the greater towards the right hand. | 


—_— 
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|2 How 0 count the difference of right aſcenſions upon the two| 

Q uadrants of the EquinoGial Circle. : 
| I Hen the difference is leffe then 1 00 deg. count it} 
according tothe orderof numeration upon the Qua- | 
p|j ' drants reſpe&ively. | 3 When". 


= * 


« »  \ 


_ In 


Xs TROSGO PID IM. 


' 2, When the difference of right, 4 ſcepfions 35,mare then 
 xoodeg, then count 90. deg.. the right way, - PX and| 
from thence count back again from go to, vo as 100: $0 
110: to 6o as 120: to. 50as 130; to, 49s F4fh, to uk; 
to 2045 160. tO 10s 1h 70: to ©04s 150. | 
3k How to reflifi the two & SENTED) to any FTA of right 

A f, cenſuons, and their two Rulers to the Declinations of two 
| hens and how to,make your Obſervation. 


L ——— 


T 1s ſupp oſed that the Inſtrument i T rightly ſcated fo a 
Pole of the World, by the former general direQion gi-! 
'ven: the Axis chercof being tevelle d direaly upon the 
\Pole-poinr. *- S 
| 2 2 Ler the fixed Semicircle be on your left hand'alwaye® 
let the office of it be, to look upon the known ſtar. And ſo on 


| the other fide, let the moveable Semicircle ſerve to direct to 


! the unknown ſtar, and keep it on your right hand. 


; 3 Set the Rulers to the ſtars declinations counted in the 
ſemicircles : that of the fixed ſemicircle, to the declination 
of\the known ſtar, according tothe titles of North-and South 
declinations. thereon inſcribed : Bur ſet the Ruler of the 
moyeable ſemicircle, to the declination of the required ſtar, 
counted contrary. to the titles of Deciantious written' 
| thereon. 

4. If the known ſtar hai on the$ - hacked of you; count the 
difference of ri ight aſcenfions upon th eQuadrant(of the Equi- 
noQial) $533 you;and to thar place ſet the Index of. the 
moveable ſemicircle, and let it-nor be' thence ſtirred. Then 
turn the EquinoGiial Gucle (with the two {emicircles faſtned 
upon it) till, by the fixed Ruler in the ordinary way of col- 
limation, you may ſce the known ſtar. Then preſently goe 
to. the moveable ſ{emicircle', and ſtanding on the other fide 


| of it (that is, ſo-as the ſaid moveable ſemicircle may be on 


your left hand;whereas, before, it was upon your right hand) 
and looking to the fights, you ſhall find —_—_ to _ you | 
upon the ſtar which you require.) | 
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q |  Cuiuſti inſerviunt , & quomodo ſunt 
- tractanda. | 
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FE VEST 


''D = | 
INSTRUMENTIS 


PLANETARIIS. 


Cui uſu inſerviunt , & quo- 
modo ſunt 25G] 


bricentur, @- quibus Planetis 
accommodenter. 


YES > XA Theoricx ad Hy- 
L319 potheles Copernica- 
nas incftituuntur, in 
quibus cum Sol Cen- 


1 Ad quod Syſtema Mundi fa- | 


| & to what planets they ſerve. 


; To what end they ſerve , and 


C22 Is & > - 


PLANETARE 


INSTRUMENTS. 


how they are to be uſcd. 


: To what Syſteme of he 
world the{eTheorics are framed 


cms Mandl poſlideat, hujus ap- 


parentes motus , realiter exi- 


ſtunt in terra. Unde hxc loco. 


Solis inter ſeptem Planeras 1 nu- 
merarur. , 


ſeptem eorumque. locis inveſti- 


gandis hic diczmus. Nam Lune 


motus,& paſliones quas conjun- 


res reliquis. admittit varietates 
non niſi-per /inſtruamentum par- 
ticulare commode abſolvi ne- 


|queunt, quare Lunam hic miſ- 
{fam facimus. 

Rurſus locus} terrx in his] 
| {Theoricis non tam ſui ipſius 


quam aliorum Planetarum cau- 


Zodiaco deprehendi nequeunt, 


niſi | 


De quinque tantum ex his 


| 


chm habet cum terra, quia plu-' ozely. For,the perfeGk abſolution 
of the Moones motion, and paſ- | 


ſa requiritnr 3 quorum loca 1n | ft 


He, e Theorics are. 
1:8 framed according to 
J Cs Copernicus his Hypo- 

aWiheſis : in which the. 
Sun is ſuppoſed to be in the Cen- 
ter of the World, and thoſe moti- 


ons that are apparently in the| 


Sur , to be really in the Earth. 
And ſo the earth, in the Suns 


roome comes to be numbred a-|- 


mong the 7 Planets. 


Of theſe 7 we ſhall properly 
enquire after the places of. five 


ſrons jointly with the Earth, be- 
ing of more warzeties chic the 


reſt; will require an Inſtrument | 


alone,and ſo the Moon is diſmiſ- 
ed hence. 

Again,the earths place is requi- 
redintheſeTheorics,not ſe mnch 


or it ſelf, as forthe other five 


Planets, whoſe places inthe Zo- 
A2. diac} 


©.%." 


TN En CERN 


. 
ay 


I - 


a 


terra fit (hoc eſt nos ipſi ſimus) 
| dignoſcatur: Interim ramen ve- 
rus terrz locus reſpe&u Ecclip- 
' tie , & per conlequens| appa- 
rensſolis, modo requiratur, hic 
 1nvenirt poterit. Uti poſtea in 
| oftavi Propoſitione . indicabi- 
| tur. 


— De INSTRUMENTIS 
\ niſi, prius in qua mundi parte | diac cannot be bad inreſpe& of | 
s,unleſſe we firft know in what | 
part or place of the: World the | 
earth(thatgs,our ſelves nponthe | 
earth)do ftand. Yet the true place 
G&of the E-| 
cliptick,@+ conſequently the ap- 


| parent longitude of the Sun,may 


of the earth-in 


here likewiſe be found, when at 
any time it ſhall be required, as 


is ſhewed afterwards in the 8 


Propoſition. 


» Ul 


2 Quomodo tempus omne cal- 
culo accommodetur. | 
- 


[JT tempus calculo accom- 
| S modetur hxc {unt obler- 
vanda. 7 

| 1 Omnes. motus colligend 
ſunt ad tempora completa. 

2 Dies inchoatur 11 fuo me- 
ridie completur vero in'meridie 
die {equentis. Ita quod, 

3 Meridies primi diet Janua- 


ry eſt terminus communis ve- 
| teris, & novi Anni: pertodus 
({c.)przcedentis, & principium 
\ Anni ſequentis. 


# 


3 Quid fit locus Planete, cum 
*methodo colligends equales 
Anomalias. 


Hf - Theoricz , uti antea di- 


cum eſt , precipue inſtitu- 
untur ad expeditam inventione 
lococum S aturni,7owis, Mart, 
Veneris, & Mercurii,a cujuſque 
diei meridiem & in formi qua 
nune Junt ad annum ſ{eptingen” 


ten” 


| 


6- 


Ee ny 


2 How all time is to be fitted 
for computation. 

E Or the accomodation of tame 
to calculation , we may ob- 


ſerve theſe things. 


1 All motions are to be col- | 


leGted. for complete fimes. 


2 A day begins upon its own | 


noon, and ends upon the noon 
of the next day. So that, * 


3 The noon of the firſt day of 


Fanuary is the common term of | 


the old and new years, being the 
end of the former and the begin- 
ning of the latter. BI 


CIR 4 


— 


3 What the place of a Planet 


15, with the manner of colle- | 


cting the equal Anomalies. 


T Heſe Theorics(as is ſaid be-| 


fore)do eſpecially concernthe 
5 Planets,Saturn,Jupiter,Mars, 
Venus, &» Mercury, &+ are in- 
tended for the ſpeedy finding out 
of their places for every day at 


noon. They will ſerve as they are 
- now 


——— = T- 
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PLANGCTARITS © 


teſimum ſupra-milleſimum ab(- 
que ſenſibili errore inſer- 
vient: : 

Locus: Planetz eſt ejuſdem 
|ſitus ad- planum Eclipricz re- 
ſpectu- lbongitudinis in 1114 , latt- 
cudiniſqueab eadem. Cui et1- 
am intervallum- ſeu diſtantia 
|Planetz 4 terra adui poterit. 


dignoſcendum eſt quznam 
tempori date debeatur Ano- 
malia tam terrz-, quam Plane- 
tz cujus locus inquiratur. Hz 
vero-Anqmaliz ex proprits Ta- 
bulis orbitz cujuſque Plahetz 
annexis excerpenda. Numeri- 
que Tabulares pro gradibus 
eraduumque partibus centeſ1- 
mis xſtimand1 {unt. 


His premiſſis modus colligendi 
' equales Anomalias bujuſ- 
modi eſt. 


Primo , Ex(cribe Epocham 
anni proxim przcedentis. 


2 Sub iſta Epochz, ſeu nu- 
mero ſcribe motus competen- 
tes tot annis , Menſibus , & die- 


——_—_—— 


Tabulis ſunt figillatim ſumen- 
di, & invicem ordinatim fſub- 
jicendi : quod ut fiat numero- 
| [rum diſundiio ſatis docebit. 


| interval or diſtance of it from 


Ad' hzc invemenda primo: 


now framed, till the year i 700| 
without any notable altera- 
t10N. 

The place of a Planet is the 
futuation of it 10 the plain of the 
Ecliptick,m reſpeGigf loavitude 
therein, and latitude therefrom. 


To which alſo may be aded the 


the Earth. 

To frud theſe things, we muſt 
firſt know, what Anomaly is due, 
for the time aſſegned, both to the 
earth, and likewiſe to the Planet 
whoſe place is required. Theſe 
are ſeverally to be gathered out 
of* their proper Tables, annexed 
to every Planets Orbit. Andthe 
gumbers in thoſe Tables are to 
be efteemed for degrees and cen- 


teſumal parts of degrees. 


equal Anomalies 


bus quot ab anno Epochz 
completis fint , hi ex propriis | ſe 


is this. 


Firſt , Exſcribethe Epocha 
which belongs to that year , wh 


| of neerly precedeth the year | 
wherein you ſeeke the place of 


any Planet. 

2 UVuder that Epoch or num- 
ber, write the motions belonging 
to ſo many years , monetbs, and 
dayes, as are completely expired 
| ſince the year of the Epocha. 


| Each of theſe numbers muſt be 
taken gut of their proper Tables, 
> ſet orderly one under another 
which the disjunGion of the 


enough to doe. 


The manner of colleQing the 


numbers will give diredion 


— 
. 
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| : 3 Horum | 


YE. I" 
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3 Horum aggregatum da- 
bit Anomaliam quzlitam , fin 
vero excedat circulum ſeu 360 
gr. integer circulus quotes po- 


] rerit rejiciendas eſt, & refi- 


duum {umendum pro Ano- 
malia.”. 


Hzxc tam pro terra quam 
Planeta figillatim facienda ſunt. 
Qua de cauſa Anomalix terre- 
ſiris Tabula bis repetitur , ut 


| {cilicet in quaque lamia {eme] 


in prompru {it,pro fi ſingular! 1n- 
ſtrumenti faciebus quzcunque 
i!lacum 1n uſum venerit , & fine ; 
qua nec Planetz Jocus , hec 


Paſſiones aliquot quibus ſubji- | 


CitUr lavenirl poſlunt, 


Sequitur jam 


1 Longitudinem Planetz 1n 
EclBtica inveitigare, 

2 Faria ab Ecliptica 
inveſtigare. 

 Huc rei centro inſtrument; : 
hoc. eſt- centro Solis filum ap- 


| pendendum eſt. Inſuper com- 


paranda eſt tenuis e metallo re- 
gula cum- linea fiduciali ejuſ- 
dem (aur circiter) longitudinis ; 
cujus eſt diametrus 1nſtrumen- 
ti. Quz ſolute fit oportet & 
mobilis nullo modo alligata , 


| fed datis duobus quibuſlibet 
infſtrumenti pundis. applicabi- 


Irs. 


All theſe numbers mu iſt be 


ſhalt g ive the Ancmaly 


1H 


and the remaining, number muſt 
be taken for the Anomaly. 

Theſ e thinges are to be done 
-both in the Earth and Planet ſe- 
verally. And for that purpoſe 
the Tible of the Earths Anama- 


ly 1s. twice ſet down upon each 


the plates you are to uſe,you may 
have the earths Table at hand: 
' without which neither the Pla- 


nets place, nor ſome of the paþ id | 


| | ſrons thereto belonging ' carl be 


\ found. Now it follows to be 


| ſhewed, 


1 How to find the OM ED" 
of a Planet in the Ecliptic. 
.2 Howto 
of a Planet from the Ecliptic. 
| And for this purpbſe you muſt 
 bave athread fixed to the Cen- 
ter of your plate ) which is the 
Center of the Sun. And beſides, 
there muſt be a thin plate-ruler, 
with a ftreight or fiducial edge, 
of ſuch length as may be neer 
about the | 
Plates. It muſt not at all be fa- 
ſtened to them , but be ſeparate 
and looſe , that it may be ap- 


|[plyed to any two points . pres| 
ſcribed upon the Inperfeies Y L 


the pl, ates. 


_4 Conf al 


added into one, and their ſumme 
for the: 
time if zoned. If the fan riſe to} 
be above a Circle or 360 d. you 
then caſt amay the Td | 
aumber of 360 as oft as you may,| 


plate once; that which ſoewer of 


find the Latitude| 


Diameters of the|. 


_4 How 
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PLANETARIIS. 


tis longitydinem mwuentre. 
| 


terrx, quam Planetz 


| cujus Longitudo inquiritur 


ex propriis Tabulis, uti antea 


| prxceptum eſt. 


2 , Numera Anomaliam Pla- 


[netz in Orbita ipſ1us , Ano- 


maliam terrz ſuper illam ter- 
rz Ocbitam quz in cadem 1n- 


| ſtrumearti facie , qua etiam eſt 


Planetz Theorica deſcribitur. 
Hzxc. duo pun&a oblerva nam 
bo illis'erit & Planetz & terrz 
focus pro dato tempore. 

3 His pun&tis lineam regulz 
fiducialem ita applicabis ut 


| eadem regulz linea , & Solem 


reſpiciat , & limbum {ſeu Zo- 
 diacum lecet , vel pretergre- 
"diatur pront rakio poſtulet , & 
diſponatur major eJus portio 
a terra verſus Planetam , 1x- 
pius enim ad operationes {e- 
quentes 1[]ud requiretur, 


4 Per circinum cape mini- 
'mam diftantiam inter Cen- 
trum Solis, & lineam regulz f1- 


| ducialem, & invariati apertura 


ftige pedem unam ſuper alt- 
quem 'Zodiaci exterioris five 


{limbi gradumin eodem regulz 


latere in quo erat Solis Cen- 
trum, & verſus eain Zodiac 


W 


| _ plagam 


A — 


1 {*Ollige Anomalias , tam | 


of any of the 5 Planete. 


I (0 Ather the Anomalies of 
the Earth and of the 
Planet whoſe longitude is re- 
quired ,, each ont of their Own 
proper Tables: in ſuch manner 
as was before ſhewed. 

2 Count the Planets Ano- 
maly uponthe Planets Orbit, 
the Earths Anomaly upon that 
| Orpee of the earth which 1s 
drawn upon the ſame ſide of 
the plate with the courſe 0 
' your Planet, and obſerve theſe 
two points, for in them are the 
| places of the earth and Planet, 
for the time aſſigned, 

3 To both theſe points, ap- 
ply the feducial edge of your 
little plate-ruler,ſo, as that the 
ſame edge may look towards the 


Sun , and that it may alſo cut 
the limbe or Zodiac , and goe 


beyond it as occaſion ſhall be : 
and let the greateſt part of it 
Lye from the earth towards the 
planet,for many times it will be 
requiſite ſo to lay it, becauſe of 
the work. that next follows. 
4 Meaſure with your Com- 
paſſes the leaſt diftance between 
the Center of the Sun andthe fi- 
ducial edge of the ſameruler : 
and ſet one foot of this diſtance 
upon atty part on the exteriour 
limbe or Zodiac of the plate, &+ 
on the ſame ſid: of the ruler that 


the Suns Center 3s, and onthat 


4 * Cujuſlibet e quinque Plane- | + How to find the longitude | 


— 


| | > A | part | 
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£7 | part of the Zodiac which P. 


| plagam quz i terra verſias | 
"Planctam reſpicit. Qux om- | from the Earth towards the 
be done in 


nia 1ta dirigenda ſunt ur alter | Planet. All this mu 


| 'S 


HO — — 


| 
| 


/ uch wiſe, that the other foot 


& 


| duacialem tangat. 'Tunc 


pes CIrcini Jineam regulz fi- 
tm 


| pes'iſte ſuper Zodiacam [poti- 


| 


| £Jus. 


PR 


— 


et 


tus oltendet Planetx Longt- 
cudinem in ſignis & Penny 


Videas exempla poſt pracep- 


tim ſequens. 


5 Cujuſtebet e 5 Planetis La- 


 titudinem mnveſtigare. 


1 (DOgnitis Anomalis tam 
terrz quam Planetz,ap- 

plica filum *»Centro afhxum 
Anomalix Planetz in {ui Or- 
biti numeratx,-& immoto flo 


 cape'minimam diſtantiam 1n- 


cer illud &1ftum Planetz cha- 
rafterem ( cujus locum 1nqui- 
ris.) filo magis commodum , 
nam uterque aptus non erit : 
Et obſerva utrum filum Bo- 


realem an Auſtcalem inclina- 


tionem {ecuertt. 


2 Metire iſtam diſtantiam in 
Scala pro inclinationibus Pla- 
netz, faGa & et circinus 1n- 


clinationem oſtendet (plaga' 


veroanrea deteCta eſt.) 


| 


of the Compaſſes being turned | 
about may juſtly touch the edge| 


of the rulcr. In this poſture , | 


that foot which ftandeth upon | 
the Lodiac will there ſhew the| 


nets longitudc. 


”Y 


See examples after the next | 


Precept. 


———— 


How to find the Latitude | 


| 


Awing found the PS: 
malies of the Earth and | 
Planet, lay the threed that is || 


of any of the 5 Planets. 


fixed at the center upon the| 


Planets Anomaly numbred in | 


its proper Orbit. And to the 
threed ſo laid, take the lea 


"the Planet ( whoſe place you 


ſeeke) that lyes fitted to the 
ibreed, for both will not : and 


South inclination. 


2 Meaſure the ſame leaſt di- | 


ſtance , #pon that Scale which |: 


is made for the meaſure of the 
Planets inclination, and upon | 
that Scale the Compaſſes will | 
ſhew how much the inclination | 
Is : the coaſt or title of it being | 


bh It covered before. 


acts w__o _rpa oo = .- >. 


| 


| 


ſrgne and degrees of the Pla-| 


; 


ol 


diftance from that chara&er of | 


| 


obſerve whether the threcd cut || 


through the title of North or | 


; 
; 


| 


| 


3 Ton 
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Ir 2: Reſtant adhuc duz FY 
ſantiz menſurandz. Prima, 
eſt diſtantia Planetz a terrf, 
hoc.ett a pundtis Anomalia- 


rum quz ſunt loca corum in 
iplorum Orbitis. Secunda, eſt 


8 plicando diſtantias in c:cino 


captas Scalxz huic rei factz 


Scalz ((c.) Decimali quz in 
ſingiþs Theoricis grad. 360 
five exterioris Planetz pun- 


Gum Apheliam ſecat. Hoc 


pacto diſtantias iplas , velſa]- 
rem cearum proportionem dig-/ f 
| {ial point of the exteriour Pla-|- 


nolces.- . 


, 
Adi Scalamin partes 120 
zquales diviiam Cum arcu gra- ' 


& ſuper iſtum arcum numera 
Planetz inclinationem prius 
inventam cui 'filum applica. 
Deinde fuper eandem Scalam 
numera Planetx diſtantiam a 
Sole , & minimum abinde ad 
filum ſpatium per. circinum 
cape, & ſerva..,.Denuo in ca+ 
dem' Scala Planetz 3 terra di- 


demalteram iſtic fige. Filum 
verum-ita-move ut pes Circini 
alter converſus invariata aper* 
tura, filum 'exa&e tangat. SIC 
demum filum ſuper arcum ap-= 
pendentem oftender Planetz 
atitudinem quzlitam. Quz: 
emper ejuidem erit denomi- 


j 
/ 
[| 
q 


. Ns 4 . 


ſtantiam nota, & circini_pes+. 


natio- | 


Planetz a fole. Quz fiunt ap- | ſecond, js from the Planet to 


[ 


7 Ton are Fu to meaſ ifure. 
two diftances more. The firſt , 
7s from the Planet to the earth; 
that 3s, from the points of tha 
Anomalyes , which are their 
places in their 'Orbits. The 


the Sun. And theſe are done, 
ty taking the ſaid diftances iy 
your compaſſes, and applying 


thoſe lengths to the Scale ap-| 


pointed for that purpoſe 


[ namely-that Decimal Scalc ,| 


— — 


duationum ſibi appendente, | hath an ark,of graduations ap- 


| 


of. the Planets, diſtance from 


— 
— ——— 


which on every Theoric paſ- 
eth through. 360,or the ' Aphe- 


net. | By this meanes you ſhall 
know their diſtances , or the 
ff eporzine "Pp them at leaſt. 

» goe to the equal 
Scale Zod into 120, which 


pendent to it. And upon that 
ark, Count the inclination 'o 
the Planet, which you found. 
before , p- thereto lay the 
threed.. Afterwards, upon the 


Scale of 120 count the number 


the Sun, and tg take the leaſt ex- 
tent from that 'number to the 
threed, keeping it Jtll i1.-your 


conipaſſes. Then again, upot | 


the ſame Scale ,,, count the: di- 
ſtance of the Planet from the 
Earth, "and there ſet one foot 
of the formier extent, and apply 
the threed to the other foet, ſoz 
that the ſaid other foot being 


tirned about, may onely reach 


B. the 


> 


—__— 


- "OO <————_ 


Gireati fabenendi 


| l Inclinarle, - . _ Wk | auf, 025 ern ag (ber! F 25” [hs +3 20 Joor, & 45]  Inclomgnion '- "mn 
wes Sole A 67. | 775 95 $53 | 495 | 23 F| Diſtance GSume| 
Bi is 73 903 27 | Sg. 207 45 3 from the Earih 


o " DE INSTRUMENTIS | 


— 


; nationis cujus eſt inclinatio | the threed neither going be-| 


———_— 


prius 1nventa. yond, nor falling ſhort of it. So 
- - | the threed, in thys poſition, will | 

Y | ſbew upon the appendent arke 

44 - | | the quantity of the.Planets l1- 


titude. And for the coaſt or de- 
nomination of the Latitude it | 
muſt alwayes be the ſame that 
| | the Inclination was , whether 
| Duo- plenifiima Exempla | North or South. | 
hic ſequuntur. Longitudi- | See two examples at large here 
nis, Latitudinis ,  Diſtantiz- | following for the Longit.Latit. 
que terrz reliquorumque 5 | and Diſt. of the earth and the 
Planetarum. Unum ad quar-| other 5 Planets. One Example 
tum ORobris 1649 in Meri- | is for the 4 of Ofdober at ty 
die. Alterumad 19 Feb. 165 1 ts The other is forthe 1g 


in Meridic. cbruary at noon, 1651. 
Locus Terrz reliquorumque + 5 Plancrarum: ad c EL Octobris in merid, 1649. 
The Places of the Earth anc and the other 5 Planets, Oftob, 4th. at noon. 1649. 


[Feb ”"S 0 FT x” WE Nerng 


_——_Wvu—_—S> 


Epocha 1644 {194 80119 90/229 28/299 78238 79 61 55 Epecha 1644 W 
Morus in 4annis [359 96| 48 86/121 4o| 45 59.180 69218 86] Motionin 4 years 
Sepr.compl, an., COM. [269 07] 9 I3] 22 681143 06 77 38| 37 20|Sept. compl. com. year 
Ents compl. 2 96 | © 10] 'o 25 1.37] 4 $1] 12 28 Ofeb, 3 deyes complete 

_ [$26 79|t77 99[373 61/489 89501 6 329. Lol Summe | 
720 : 360 [360 [360- Circles ſubtratted 


177 o9l 13 61 3 S129 bc 80 I4T 661329 hr Fioe pgandl _— 


[ 


aultn 1z* | 07.4 HI ny Tjauht.x 159| "Txnchnation : 


I 75 | 933 F-, 495 | 313 Diſtances » Sure | 
| 74 | 110 G27 | 9531 fromthe d Earth | 
as[t.1 13 [hor.1 077 —_ 100'| Tags 37 Jeub.o 257] The Flantts Lattudes | 


T [Thus Terre eeliquorumque 5 Planetarum ad 19 Feb, in Meridic 1651. 


The Flee of the Earth apdthe other 5 Planets vets wpon the 1oth of Febr. 8 1003, 2652 | 
Earth] h | Y | F 7 2g Y 


DG a ——_—. | 


Epocks 94 [i994 Bolts g0j2g 2B\:gg 78/238 78] or 55) Epcba; 1647” 


Mortus in fexannis [359 45] 73 27/132 06| 68 13/270 23/326 24| Motion in 6 years 
Janu.compl,an-com- | 30 55| © 04. 2. 5Y| 16 24] 49 671126 86| Javs. complete cons. year 


Febr, dies 18 compl. | 17 74_© 6.1 50 9 43]. 28-84|'73 66| Febrs, 18 conpiy 


_ Summa =. bon'F 54/194 8r4ry 43/393 58] 87 52 588 31] Summe © 
Circuli ſubtrab. [360 - 360 4 !1360 [360 360 (ircles ſubrrated = 


au [242 7 54/194 BIiF5F 24 32 $1227 57 521228 31 31 The equal Anomatyes 


I C— 


Anomaliz: 
Planecarum Long. .M 11: 30'|S2 20 "39-50 22120 \8E 18 0c 00 [X 2020 | Th Fe Planets longitnder | 


Flanccarum Larirad: EEE Jak © 24/)Bor-. o 50” [tor, 3 o0* bor. 7 457 [Ber.3 57 | The Planets Tama + Þ | 


Wh © BN IM} 


Roc A) 


| Bike 
4 


\ 


[ T PLANETARIIS. 


16 C Q uot Semdiametris terre 6 To know how many Semi- | : 


\Enfarati prius' diſtantiis 


|Terrz 3 Sole menſuretur in | the Earths diftance from the 


1.09 4. 


diameters of the Earth any 
Planetat any time1s diſtant 
from the Earth; or from 


Planeta quiſpiam- diftabit 2 
1 the Sun. 
* 


Sole , wel Terra dignoſce- 


re. A 


\ 


Planerz a Terra, & Sole | ** ftances of the Planet from 
Til Scalis proprus dr. ante prz- [ the Earth and from the Sun, 
ceptum eſt 4 upon it's proper Scale, as was 

ſhewed before; Then 

h - * 400, Fattum erit | Þ SAMulti- _ 400 , And the produtt 

Y'/ * Duch, 200 Pinter vallum | - ply the 2007 will be the re- 
Pro 8. >diſtan-4 100 >queſirum in , For ſaid di-Lr00p quired interval 

2 tias in } 50 YSemidiame- | 2 ſtances J) 5o\jtm Semidiame- 

Y 50 "tris Terrz- y by goers of cheEarth. 


Terrz & Sole mayori opus eſt from the Sun may be had in 
cauteli: attamen codem Pa- the ſame manner ; but with a 


Theoricz huic: rei-mnagis tteſt Theorics for this work 
idonez ſunt iſtz YVeneris, Mer#Fre thoſe of Venus , and Mer- 
carii, aut Martis \, fidiſtantia cury, or elſe Mars. If you take 


Pp 4ving meaſured the di- 


In acquirenda diftantia. The Earths diſtance alſo} 


riter modo inveſtigatur. | little more caution. For the | 


Theorica Veterss, aut Mercu- | Sun upori the plate of Venus ; 
riz, numerus inventus per Sca- and Mercury , then you muſt 
lam iſtius laminis ducendus | multiply the number found by 


reris , & Mercurii , ſin vero | which is the number given be- 
But if you take it from the 


'Theoric of Mars, then you muſt 
multiply the number there 


in zoo Marti propriam. 


+" . *Y multiplying number given be- 
fore for Mars. . 


[< Sic | B 2 Sic 


eſt in 50 numerum ({cil.) Ve- | the Scale of that plate , by 50,| 


in Theorica Martis ducatur | fore for Venus, and Mercury. | 


found, by 100, which 3s the| 


DE INSTROUMENTIS 


Sic ic juxta E Excempluns primum bh he invenientur dift antie. 


So according ng to the firſt Example theſe e Diſtances will be found. 


% | 4 BY Y oy | 


""68/The Plan, diſt, 


in their proper | 
Scales, from ." Earth 


is ©) o| 


Terre 4 


-1- |... | 
; | Diftentic PInS Soteſy7 5 [93 5509 49 3j37 
B | netaraurh in - 2 y400|13 2001 1007 FOR 5 
| | Scalis propriis 4G ſerva [erran4 ro 169 162 795 3 
| | % Semidiamerri 


| Diſtantia in in © Sole ; 208 18700 5000 475157513490 Their diftances\Sunne 
(= BE HARE M08 3116 4775\_ Earth, from the Earth] 


in Semid. of che 


=_— ſecundums Exemplum he S an exargent- | 


PR OE HE eng 


} uwetarum 1n 


Scalis proprii, af, rerraſ73_ go T 27 


Semidiametr is 
| Terr ol Pi 6X 


7 Ex Planets Longitudine | 
Latitudine datis ream aſ- 
cenſonem , declinationens 
invenive. 


C2 mmodiſſima hec Gent 
per Aſtrolabia, aut inſtru- 


A Ad ſupplendam autem hunc 


| | licet mazori cum moleſtiz, iſta 
ff perficiantur. Huic rei deli- 
neationes in ny nes 
| & Fowis bis repetitz inſervi- 
|unt, ut unaquzque lamina 
{uam habeat Scalam iſtis The- 
oricis quz ſuper illi ducuntur ' 
Paratam. 


C Primo, igitur inquirenda** 
| \eſt aſcenſio rh i{tius punda 
| hs —_ 


FRO "TIL 


According rothe ſe ſecond Exarmple thiſe numbers of Semidiamerers will riſe. 
pag hk 41S ei sS | "12 


| Diſtantic 3 Selel77 4 [or 4 [55 3 [49 323 3 
Diftantie in © Sole;1100 18250|5 567 2467 1187|3350/Their | LIEN 
ik 29200 r1$133j2700 1037]2250 arth , trom theg Earth 


menta iſtiuſmodi Spherica. | /i 


defe&um Scalas addidi quibus | ſ 


be == — e's 
© 67 The Plan. diſt, c 


their proper 
20 245 Scales, from theg Earth 


\ 


in Semid, of the 


7 By the Longitude & Lati- 
tude ' of a Planet being 
known , how to find the 
right aſcenſion & declinati- 

Wo thereto belonging, 


| 35s work, is moſt proper 


for Aſtrolabes , and other 
ach $ n= inflruments. 


Yet becauſe theſe Theorics 
ould not be altogether defes- 
Give berein,T bave added ſuch 
Scales as will perform theſe | 
things , though it be with more 
trouble. For this purpoſe thoſe 
Delineations upon the two 
Theoric$ of Saturn &» Jupiter 
are added; both which are. the 
| ſame thing done twice over , 
that each plate may have one 
ready at hand,for thoſe Planets 

which are drawn upon it. 
C The firſt thing to be done 
is, to get the right " cenſuon of | 
th e 


_—_—  - - 4 as ee. OS 
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PLANETARIILS_ 


Ecliptice quod Jongitudini 
Planetz reſpondet , quaſi La- 
titudis efſet expers. Quod per- 
ficitur in {cala aſcenfionum re- 
Rarum partium Eclipticz. 
Quz ex inſpeCtione tituli di- 
gnoſci poteſt. 


Numera ipitur in Zodiaco 
Elliprtico Planetz Longitudi- 
nem, id eſt, fignum & gradum 
ubi per quartum prxcedens 
inventus fuerit , & ibi apphli- 
cato filo central obſerva ub1 
arcum ſecuerit notatum 1,2,3. 
| Qui in gradibus graduumque 
partibus zſtim#tus oftendit 
differentiam Longitudinis ab 
aſcenſione rea, & proinde 


[gitudinj antea inventz vel ad- 


[in titulos Additivos, vel Sub- 
tractivos pone hunc differen- 
tialem arcum {criptos. Hoc 
cite facto prout oportet, ſum- 
ma vel | differentia inventa 
erit aſcenſio rea merz Lon- 
gitudinis Planetz. Quod pri- 


{mum erat requiſitum. 


Hoc modo abſ{que ulterio- | 
rt 


appellart' poteſt Longitudinis | 
[equatio. Hzc zquatio Lon- |from the right aſcenſion, which 


denda eſt, vel ſubtrahenda, 


prout filum oſtenderit cadens |ft 


the meer longitude of the Pla: 


net, as if it were without. all 


Latitude, or in that wery point 
of the Ecliptic which anſwers 


to the Longitude. And this is 
performed upon that Syſteme of 
| Scales which is made for the 

| fending out of the right aſcen- 
frons of the parts of the Eclip- 


tic, as in the title thereof is ex- 
preſſed ,-by which title it may 
alſo be known. 

Count therefore upon ' the 
Elliptical Zodiac , the Planets 
Longitude, that is, the ſigne &+ 
degree, in which you found it by 
the 4* precedent: and thereto 
applying the Center threed, ob- 


ſerve where the ſame threed| 


cuts the ark noted with x, 2, 
3» the ſame ark being 


eſtimated in- degrees (* mi-| 


utes, is that which ſhews how 


much the Longitude differs 


may be called, the longitude E- 


quation. This Equation or dif- 


or ſubiraGied from, the Longit. 


before found, according as the 


threed will intimate by falling| 


xpon the directions for additi- 
on or ſubtraGion, written cloſes 


ly behind this differential ark, | 


erence muſb either be added to,| 


And thzs being accordingly done | 


the ſum or difference ſo found, 


ſball be the right aſcenſion of | 


|the Planets meer Longitude ;| 


| 


firſt thing re- | 


which was the 
aired. | 


| —_— 


} 


FERRY - 


And thus much alowie doth 
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nes re(tz vel Solis, vel Terrz, 
quia laritud. expertes ſemper 


| wouent in plano Eclpticz. | 
C Secundo hxc- aſcenſio | 


refta corrigenda eſt juxta La- 
titudinem Planetz ab Eclipti- 
ca modo aliquam ( quod fre- 
| quentiſſime accidit)babuerit. 
Et huic rei maxima pars alte-, 


{ervit. Hoc modo. 


| Super duodecim ſigns juxta 


ordinem quo in Ellipfi inſcri- 
buntur ( quz ſignis in exte- 
riori Zodiaco reſpondent licet | 
| eharaQeres aliter ſignentur ) 
& ſuper gradus exterioris Zo- 
diact ( cuyus gr. 3o antedifs 
fignis per. integram Scalam | 
reſpondent ) numera Planete / 
Longitudinem | » & filum ap- 
plica. Deinde in Scala linez 


mediz quz Centrum petit, 


Planetz latitudinemnu mera. 


A quo puncto ad filum cape | 


| Per circinum minimam diſtan- 


tiam ; hxc minima diſtantia 
applicata Scalz linex mediz 
a Centro exterius , Xquatio- 
nem exhibebir in gradibus & 
| minutis. Sit hxc Latitudinss 
zquatio. Quz aiceniiont prius 
1nventz addi vel ab eadem 


{ ſubtrahi debet- juxra titulos 


in Ellipfi notatos Hzc ſumma 


| aut differentia fic ultimo 1n- 
venta ent 


exacta | aſ(cenſio , 
reta 


rius Syſtematis Scalarum in- | 


| 
ri labore acquiruntur a{cenfio- get the true right aſcenſion for| 


the Earth or Sun, becauſe they 
Je in the plaine of the Eclip- 
tic@ have no latitude from it. 

C The ſecond thing to be 


done, 3s to corre& this forego- 


ing right aſcenſuon, which cor- 


redion muſt alwayes be made| 


when the Planet hath any La-| 


titude from the Ecliptic , as 
moſt commonly it bath. And 
| for the effeting of this , The 


aud in this manner. _ 
Vpon the 12 ſigngs. as has 
are ordered and inſcribed into 
the Ellipſis ( which ſe fignes do 
an, wer to thoſe in the exteriour 
Zodiac, though the charaGer- 
ing of thembe different ) and 
upon the degrees of the exteri- 


our Lodiac ( 30 of which deg. 


quitethrough that Scale do an-\ 


| ſwer to theſe forementioned 
 ſugnes Jcount the Planets Lon- 
gitude, and thereto apply the 
threed. Then again , upon the 


| Scale of the middle line that | 


Loes to the Center, count the 
Planets Latitude; FA fromthat 


point to. the threed , take the| 


leaft diſtance with your Com- 


paſſes. This leaſt diſtance ap- 
plyed to the ſame Scale 


on-in degr. and min. This may 
'be thelatitude equation. And 
' it muſt be either added or ſul 


traded from that right aſcen-|}_ 


ſton] 


— 


greateſt part of the other Sy-. 
fteme of Scales 3s to be uſed, | 


of the} 
middle line , from the Center| 
outwards, will give the equati-| 


% 
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cefa Planetz pro Longirudi- 
ne, & Latitudine datis. 


{ ſÞall preſcribe. | 


cording as'the DireGions that 

are written upon the Ellipſis 
By which meanes , the I 

unt or difference thus found, 


the Longit. and Latit. given. 


? 


C Addeclinationem Planetz 
acquirendam Zodiaco tantum 
utimur exteriori cum arcu Cir- 
culari utrinque ad 25 gr. nu- 


This for the rightaſl, cenſion. 


on, you are to make uſe onely of 


the exteriopr Lodiac, ang the 
circular ark numbred” both | 


merato. Hoc modo. 
Numera Planetz latitu- 
dinem in arcu 25: grad. la- 
titudini Planetz pro ceo tem- 
pore quoad plagam —_— 


& illuc filum porrige. Deinde 


Count the latitude of the Planet 
namely that w*h is noted with 


the Planet at that time hath,eh+ 


 C Forthe Planets declinati: | 


wayes to 25 d. Theway is this. 


the ſame kind of latitude that 


fron that was found before, ac: | 


| ſhall be the perfeS& right aſcen- | 


fron of the Planet, agreeable to' 


upon one of the arks of 25 deg. | 


thereto apply the thrced. Then 
upon the exterionr Zodiac( acts 
cording tothe ordey of the fights 

aud degr. as they are theve' ſet | 
on)rekonthe Planets longitnid6; 
&» ſetting one foot of your com 
paſſes inthat point, with the. 0- 
ther foot take the leaſt diftance. 
to the threed,obſerving whether 
fra filum ſteterit. Minima hzc| your compaſſes in this work do | 
diſtantia applicetur linez re- | ſtand above or below the threed: 
&x 35 partium ab initio Sca- |This leaft diftance being ſetakg | 
Iz procedendo & oltendet de-| muſt be applyedto the right line £ 
clinationem quzfiram. Pla-| of 35 parts,from the begianing | 
\gam yero Septent. vel Au-|forwards upon the Scale,wheye | _ 
ſtral. ſitus circini infra vel ſu- | it will ſhew you the quantity of 1 
pra filum oftendet. Nam ſu- | the Planets declinatid.. And for | © 
perior ſitus Borealem inferior | the coaſt of this Declination ;| 
plagam Meridionalem deno- whether it be North or South, 
tat. Et ut hzc direQtio ſem- the former obſervation of the 
Hoa _per__ JED -... 


) 


in Zodiaco exterior! ( juxta | 
| ordinem fignorum & gradu- 
| um illic numeratorum) nume- 
ra longitudinem Planetz : -in 
quo pundo fige-circini pedem 
alterum ; altero vero cape mi- 
nimam diſtantiam a filo : illud 
obſervans utrum in hac ope=- 
ratione circinus {uprayvel in- 


ad 


\ 


p- NEWL 
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1 | Br preſeo fie utriſque exterio- 


| ris: Zodiaci terminis inſcribi- 


rar? | 


' Terrz five Solis declinatio | 
nulla moleſtia invenitur ap- 
plicando Scalz 35 longitudini 
ab Ariete vel Libra in Ex- 
? teriori Zodiaco reao. 


Spquitnr Exemplum Aſ- 
cenfionis. refz , & Declina- 
tioms Terrz reliquorumque 
Planetarum . juxta. Longitu- 
|Eines Latitudineſque 4 10 prio- 
ribus Exemplis inventas, & 


| ad Meridiem qua rti cher Octo- 


bris 1649 computacum. 


| ftanding of the ——— 


above or below the threed, will 
reſolye.For if the compaſſes do 
ftand abowe the threed,then the 
declination is Nerth : 

and below,thenthe declination 
isSouth. Aud this direGiio alſo, 
that it might be alwayes neer at 
band.,zs written at both ends 1 
the exteriour Zodiac. 

The Earth or Suns declin. is 

had ;by taking the length from 


Anes or Libra zn the exteriour 


ſtreight Lodiac,and applying it 


to the Scale of 35, for it will 
there give the. declination 
without more adoe. 

Here follows an Example of 
the right aff cenſious & declina- 
tions of theEarth andthe other 

5 planets,according to theLong. 


%. Latit. of them, found -inthe| 
firſt of the. two former — 


ples computed for the fourth 


"ay of Oftober at _ 1649. | 


— 


—— . — 


Aſcenfiones Rez, & Declinationes Planetarum juxta Longit & Latit. Ta primi. 


my 


The Right aſcenſ. and declin. of the Planets according to their Long. & Lat, in the 1 Example. 


pr re 20s 


* Carth' | > Þ | Wf-8 
Longir folr-in gr, 8 m. 21 43 145 : 20" 200 201244 08" 157 157212 oo' Long. reſol.into A. & wm 
Long. Zquar. . cum titulis I 37 © o7| 1 34) 2 oo |; I 45 | 2 12. Loxgitudes e uat, wah | 
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| Latitudinis io cum - "To oqſo 32 jo 5 | © 15 | o 12 |Latitudes equat, with 
titulis Add. Subrra&, ſubtr, *Þ adde ' [ubtr. 't © adde | ſubty. titles of Ad. Swbir. 
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8 Jovenire locum Solis wel 
Terre in Ecliptic3. 


J Oc facilins fit pro Terra 
quam pro reliquis 5 Pla- 
netis, quia Terra & Latitudi- 
nis & commutationis eſt ex- 
pers, & ad inveniendum ve- 
'-rum locum Terrz in Ecliptica 
commodius utemur major 
Theorici : illa ({c.) quz com- 
prehendit Venerum: & Mercu- 
rium una parte, velilla altera 
quz comprehenditur a Marte 


ex altera inſtrumeari facie. 


In Ocrbita Terrz numera 
Anomaliam ad datum tempus 
hronn "oa > & ad hunc termi- 
num-filum extende quod in 
exteriori Zodiaco locum rerrz 
defignabir , cujus oppoſitum 
eſt locus Solis. | 


Sic habes in duobus priori- 
bus exemplis locum Terrz ad 
datum tempus, wiz. Aries 
21 gr. 45 m. & Virgo 11 gr. 
3o m. quorum oppoſitam ſunt 
5 loca Solis viz. Libra 21 gr. 
45 m. & Piſces 11 gr. | 3ZO. MN. 


"PLANETARIIS. 


| Mars «por the ether Table, 


preſſed by the ſigne and degree, 


; and Piſces II d.szo _ 
EY. 


8. How to find the place of 


the Earth or Sun in the E- 
cliptic: 


His is much more eafie to 
be dene for the Eqrth then 
it was for the other 5 Planets, 
becauſe the earths place is free 
both from commutatid OF Las 


tit. And for the finding of ihe| 
true place intheEcliptic,it will | 
be beſt to uſe the earths largeſt| 
Theorics : namely, either that| 


which comprehends Venus &+, 
Mercury «por one Table,qr elſe 
that which is comprebended by 


Having therefore found the 
earths Anomaly for the aſſigned 
time, Count the ſame upon the 
Orbit of the earth, and thereto 
Lay the center-threed,which be- 
ing ſo laid, will give theplace 
of the earth, inthe degrees of 


the exteriour Zodiac. And the 


oppoſite thereto, is the place of 
the Sun. | 

Tn the two. former examples | 
you bhawe the earths places 


(for thoſe aſſigned times ) ex- 


wherein it then ſhall be: 
namely Aries 21 d. 45 mand 
Virgo tx d. 3o m. Andthe 
oppoſites to theſe are the pla- 
ces of the Sun at thoſe times : 
that is, Libra 21 d. 45 min: 


4, 
. 
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9 De precipnis nonnullis Pla- 
netarum paſſe ronibus. 


PRincipum harumTheorica- 


rum officium eſt ur per illas 


tf ioveniantur. loca Planetarum 


| quoad longitudinem & latitu- 
dinem.:: quod quia am antea 
tratavimusoperz pretium erit 
de prxcipuis' corum:- paſſionir 
bus pauca:. addere. Quarum 


| ya þ ſunt capita. 


; 


FIT - Planete' (ob motumlon- 
gitudind , quem faciunt in E- 
chpricaJ noAnunquam viden- 

tur ſ{ecyndam . {eriem 1igno- 
"oh Sara." (haceſt) x Di- 
reluntinMotuiAliquando 
videnair: inedadaſ\e,)fari 
2 Retrogradi. . Et.un, llorum 
tranſmutationibus »aater u- 
trunque:horum miotuum ne- 


|-ceſferio widebunturſtare. hoc 


eli {uat-3;Stationarm..: + , 
IV 1 x EY NITY . 

' 2 Loca Planetarum  con- 
7") teyoans vel quoad'diſtan- 
-tiam-a Sole, vel ab invicem:; 
unde. varios habent/.aſpectus. 
Quorum 1 conjundtie dicitur 
quando duo quilibet Planetz 


dinis.” 2.. ite} quando 
ſunt in oppotita lJongirtidine. 
3 Trinus quando + circuli |; 
vel |/ 


Planets. | 
T He finding out of the places 

of the 5 Planets in reſpee of 
Longit. and Latit. is the thing 
principally intended in theſe 
Lheorics.Now this having been 
already declared, it ſhall not be 
4miſſe to adde oniewbat of the 
prancipal._ paſſe 0s belonging 


theſ, e 3 chief beads. Ws 

1. At ſome times theſe 5 Plz 
nets(in reſpe& of that motion 
which they make according to 
the longit, of the Ecliptic ) doe 
appeare tg, goe forward, agree- 
ably to, the order &+ ſucceſſion 
.of the ſe J; ones, that is, they ap- 
peare to be x Dire in motion. 
\Savretimes again the ſeeme to 


1 


goe backward in motion, or te 
be 2 Retrograde. And in i thei 
changes from the one of theſe 


ſunt-in codom gradu-longitu- | 


motions to the other,they muſt 
neceſſarily appeare to be fland- 
[|zng ftill j or to be 3 Stationary. 

2 Their places being cont- 


pared in :reſpeS of *diſtance 
ifromthe. Sup , or one from the. 


other,the Planets may have ſe-| 
.werul aſpeGs:as 1ConjunGion, 


whenthey are(any two of them); 
in one place of longit. 2 Oppoſis, 
tion , when they are in oppoſi Ie 
longit. 3 Trine, when they are 


9 Concerning ſome. of. the 
principal paſſions of the 


unto them: of which there are\ 


—_— 


a  {*ws Ok DJÞyuw@u©46@ mw Moat 


3 part of @ circle or 4 ſrignes 
| diſtant 


| EIITY - _ 
ms 
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vel quatuor fignis, 4 Quarti- 


Venus nunquam a Sole ultra 
[48 gr. Mercurius ultra 29 gr. 


[ro De DireSione, Retrogra- 


Of. AY 


PLANETARIIS, 


lis quando 3 fignis vel circult 
quadrante, 5 Sextilis quan- 
do ſexta parte circuli vel duo- 
bus ſignis ab 1nvicem diſta- 
bunt. Venus, & Mercirins 
nunquam hos aſpe&us przxter 
conjunGionem habent ad So- 
lem nec inter ſe invicem ul- 
lum faciunt prxter ſextilem 
quo {zpius diſtant. | 

3 Locis eorum ad Solem 
comparatis , vel ſunt fub F 
diis , & dicuntur combu 
Vel poſt ortum Solis interdiu 
ortuntur , & vocantur Orien- 
tales: aut-poſt Solis occaſum 
ſeu no&u occidunt , & ſunt 
Occidentales : vel Soli ſunt 
oppoſiti, & dicuntur Acro- 
nychi. Venus & Mercurins 
nunquam ſunt Acronychi,quia 


recedit. 


P ® MN _——  — 


datione, & Statione. 
Um inventio juſti tempo- 


Planetarum curfibus res fit per 
ſe difficilis ; per has Theoricas 
vix accurate detegentur. Mo- 
dus optimus eſt (cognitis prius 
locis ad diem certum ) pro 5 
corum 


aut decimo poſt die 


which often they doe: 


 detal:or are oppoſite to theSun; 
and are called 4 Acronychal.|. 


be Acronychal,becauſe they ne- 


bs | Heſ e things will not well be 
ris harum mutationum -1n |. 


way: will be ( when you have 


_ lon- 


a 


diſtant from each other : 4 
Q uartile , when they are three 
frgnes or a quadrant of a circle 
diſtant : 5 Sextile, when they 
are; part of 24 circle or two 
ſignes diftant.Venus and Mers 
cury cannot make any of theſe 
Aſpe&s with the Sun. And one 
of them with the other cat 
make none but the Sextile , 


3 Their places being coms 
pared with the Sans place,they 


are either under theFun beames| 


@r-are the ſaid tobe 1 Combuſt: 
or elſe they riſe after the Sun, 
riſing when the Sun is up , and 
are called 2 Oriental : or they 
ſet after the Sun,while the Sun 
is down, and are called 3 Occi- 


Venus and Mercury can never 


wer goe farre enough from the 


Sun : Venus onely 48 d. Mers| 


curius onely 29 degrees. 


_—_ " nl - 


10 Of DireGion; Retrogra- 
dation, and Station. 


diſcovered by theſe Theo- 
rics, it being a difficult buſineſs 
to ſeS$the juſt times of theſe 
changes in their courſes, If you 
deſire to know in which of theſe 
motions any Planet is, the beſt 


Ca found 


Ep. 


- 


has 
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+1. ppg inquirere. Pre« 
ertim in Saturzo 7ove & 
Marte quia vero motus YVene- 
ris & Mercurii velociores {unt 
ſafficier eorum longitudines 
ad ſecundumaut quartum poſt 
diem inveſtigare. Quo pacto 
 exploratis corum longitudint- 
bus ad duo tempora diverla 
quem curiam teneant ratione 
progreſſion, regrefſioms, aut 
ſtationis facile perceperis. 


loca ad. aliquot ſequentes 
diet examinaveris , Erunt om- 
nium motus juxta ſeriem fſig- 
norum dire&i, in ' poſteriori 
omnes excepto Jowe retrogra- 
di, cujus etiam locus invenie- 
tur parum diſtans A priori 1n 
przcedentia: tunc prunam in- 
craQurus ſtationem. 


Nam illud ſemper 
tandum quod fi Planeta dire- 
cio tranſiverit ad ſtationem 
iſta dicitur prima ſtatio: quan- 
do vero a retrogrado motu , 
iſta ſtatio ſecunda nuncupa- 
tur. 


[ſo baving found their places 


| progreſſe or  regreſſe of ſftand- 


Sic fi ad prins Exemplum 


| would all be found dire& in 


| neer to bis former place, yet 6 


eſt no- 


found their places for any one| 
day)to euquiretheir longitudes 
about 5 or 10 dayes after in 
Saturn, Jupiter and Mars , or 
about 2 or 4. dayes after for 
Venus and Mercurius, becauſe 
the motions of theſe are much| 


ſwifter then of the other. And 


of longitude at two ſeveral 
times, you ſhall perceive what 


courſe they hold in reſpe& of 


ing flill, 

So if inthe firſt Example the 
places were again examined, 
for ſomeigther dayes after,they 


their motions according to the 
ſucceſſion of the 12 ſugnes. But 
in the ſecond, Example , they 
'woull all be found Retrograde 
except Jupiter : which Planet 
alſo will be found jo be very| 


little more forward, and conſe- 
aently neer to his firft ſtation;| 
= _ 71 pd jj 
For it muſt alwayes be no- 
ted , that, if a Planet paſſe 
from dire& motion to ftation z 
then that ſtanding is the firſt 
ſtation. But if it paſſe from re- 
trograde motion,then is the ſta- 
t;0n following to be taken for 
the ſecond ſtation. 
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it De Latitude aſcen- 
dente & deſcendente. 


Nventis fic prius latitudini- 
nibus/ad requm tempus ex-. 
aminentur de novoad 2;3, 5, 
vel io diem ſequentem, & u- 
trum fint aſcendentes, vel deſ- 


cendentes dignoſces. Hoc 


modo. 


tionem 1inventi fuerint' in ea- 
dem plaga ( viz. vel Septen- 
crionali vel Meridionalt ) qua 
antea , tum fi fit: cnjuſque 


| latitudo ad utrumque tempus, 


vel Meridionalis decreſcens , 
vel a Meridie ad Boream mu- 
tata, & creſcens , dicuntur 


aſcendentes. 


Sin vero ad utrunque tem- 
pus laticudo fuerit Seprentrio- 
nalis decreſcens, vel mutata 
2 Borei ad Meridiem , & tum 
creſcens, vocantur deſcenden- 
tES. 


| 


Denique fi ad utrumque 
tempus conſiſtant : ſunt in 
punco variationis. 97%. f1 1n 
Borei latitudine conſtiterint 
ab aſcendente vergunt ad de- 


{ſcendentem ; fi in Meridiona- 


li 3 deſcendente ad afcenden- 


. $i poſt ſecundam inquiſi-|. 


tx Of latitudes aſcendentor | 
deſcendent 


Fter the latitudes of the 
Planets are found for any 
aſjugned time, if they be again 
examined for 2,.3, 5, or 10 
dayes after,you may know whe- | 
ther they be aſcendent, or deſ- | 
cendent, in this mailner. | 
If in the ſecond enquiry they 
be found ſtill in the ſame coaſt 
or denomination ( of North or 
South latirude ) that they were | 
before, then 
If the latitude at both times 
be either South and decreaſing, 
or elſe changed from South to 


North,and then increaſing, they 


are then ſaid. to be aſcendent. 
But | 


If thear latitude at bothtimes 
of enquiry be either North de- 
creaſing , or elſe change from 
North to South andthen increa«- 
frag afterwards, they are then 
ſaid to be deſcent. 

IF at theſe two times of en- 
quiry they be found conſiſtent , 
then are they upon their change, | 
namely , if conſiſtent and in 
North latitude, they are chang-| 
ing from aſcendent to deſcen- 
dent : but if conſiſtent and in | 
Sonth latitude, then are they 
changing from deſcendent to| 1 


af, cendent. 


| 


of|_| 
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12 De Planetarum ſpeSibus. 


libet loca ad datum tem- 
pus & deprehendes Aſpe- 
Qus juxta regulas noni pre- 
cepti. | | 


przcedentium Exemplorum 
Sol & 
dum in conjun&ione. Sol & 
Saturnus prope Trinum.Satur- 


| no. Saturnus & Mercurins pro- 
pe Trinum. Venus & Mercurins 
non procuta Sextilo. Et pa- 
riter de reliquis. 


Attamen 1llud obiter no- 
tandum,quod licet Fxpiter & 
Sol tendant ad conjun@io- 
nem, & nobis terricolis re- 
vera appareant conjun , ta- 


_+ men per ſextam prezcedens di- 


ſtant ab invicem 18700 ſemi- 
diametris Terre. | 


NJ 
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13 VUirum Planete ſunt Com- 
buſti, Acronychi, Orientales, 
vel Occidantales: 


Lanetz dicuntur Orienta- 
Jes quorum loca diſtabunt 
a terra minus ſemicirculo juxta 
ſeriem fignorum numerato. 

Occidentales C contra. Si fint 
| in 


Sn tu. - _—_— —_——_—_—_ 
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(COmpara duorum quorum- 


Exempli gratia in primo |. 


Fupiter ſunt-propemo- | 


nus8&Fupiter non procul aTri- 


| manner you may deale with the 


Þ 


+4 


12 Of the Planets Aſpedts: 


(COmpere the places of any 
two of the Planets together, | 
&-+ you ſball bawe their AſpeGs 
for the time aſſigned, according 
to the former rules in the ninth 
{ precept., je K 
Thus (rudely Yin the firſt of 
| the former Examples. The Sun 
and Jupiter are neer in Conjun- 
Gion. The Sun and Saturn not 
farre from a Trine. Saturn &» 
Jupiter not farre from MTrine. 
Saturn and Mercury neer to 4 
Trine. Venus and Mercury mot | 
farre from a Sextile.Inthe ſame 


reſt. 
But by the way note this,that 
though Jupiter and the Sun are| 
neer to 4 conjunSion , and to us| 
that are. upon the earth doe ap- | 
pear as if they were really toge-| 
ther , yet by the precedent - fixth 
Propoſition , they are diſtant 
from each other 18 700 ſemi- 
diameters of the Earth: 


_ 


d— 


13 Whether the Planets be 
combuſt Acronychal, Ori- 


ental, or Occidental. 


'T Hoſe Planets are Orientall| 
whoſe places being reckoned| 
from the place of the Earth,ac- 
cording to the ſucceſſion . of the| 
12 ſegnes, are diftant from it 


— 
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in a loca RR ſunt. Actonychi, beſſa. ther: ; a: farticircle , pris 
fin laco V0 ot EY itt vocams | fegnes. . And. they again: arg Pi | | 
tur combulti.  . . | cidettal whoſe places ſacavnts| | 
1 | ed, ane diftant fram tbe Earnhs 
| place more. ther 4 femicirele; 
TT R If their.' places, be the fame | 
SELES with. . the Earths: place ; they / [. 
3 (23 are A _ halif eppoſ Nog 

;y ie are Co 

Sic kn x przcedentium CXEM> Thuc;s m the fir of the two 
plorum primo. Sataunnnus.\crit l formen. Examples; Saturn is 
Otientalis qua! Þ\2 1 reetts ad | Qrievial., becenſe from the 21 
primam Cancri juxta, £1. non | deg of : Aries, ts the 1 deg. of 
completur ſemicirculug Jupiter Cancer C which is according 
combuſtus , Mars Occidentas | tothe -opder of the fgnes ) is 
lis, quia:a 21 Arcetis loca) leſje then a fenneirole. ) upiter 
Terrz ad quartamSagitharei is combuſi. Mars is Occidental, | - 
locam: Marti .1atercipruntus becauſe from: the Eartbs place 
plus 180 gradibus.. Venus mbich. is. Aries a1-deg. to the 
| Ortentalis , Mercurais Occi- Place of Mars which is Sagit- 
dentalis. Nullus'hie Acrony- , tarius 4 deg. is, more then.a fe-| 
chus quia corum loca ———_ wicirely or 6 fignes. Venus is 
ia WIS i. :! Orzental. "Mercury ; is Occiden- 
| RIEL . :.|tal. None of them are Acrony- 
Ka .. .» | Chal , becauſe their places are 
nh * + %2 | mot neer to the place of the| 
CY Ae \. » | Earth, but much differing from | 
ze. | 


| | 
mains : | 


tin. q 
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CY De Ortu- & Occaſu | 1, Of the Poetical riſings 
Poetico. and ſettings. EC . } 


A Pud Poe tas dicuntur Pla- Ti Poetical kindes of ri-| 
netz orirt , & occidere | P. ng and ſetting are callcd | 
Coſmice, Acronyce, & Helia- | Coſmical, Acronycbal, and He- 
ce; harum paſſionum deteQio | liacal. Theſe and ſome other 
(utpote etiam occultationum, paſſe ons of the Planets ( ſuch| | 
&emerſionum) 1n his Theort- | 4s are the Emerſions and|\ 
cis expecgari non debet. Res Occultations ) are not to be| 


1 | | Rin 8 » _ expelled) | 
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eſt per ſc ardua praſertimin 
Planetis ob corum continuum 
motum &-tum Longitudinis, 
tum Latitudinis variationem. 
Praxterea ad elevationes Poll, 
$& Horizontes particulares re- 
feruntur 3 quapropter Aſtro- 


labiis , atque iſtiuſmodi pro-| 


jeQionibus Spherz , non 
Theoricis convemunt. Exa- 


Ae ex Tabulis Aſtronomicis, 


& Calculo Trigonometrico 


deducuntur. Qui curiofins in 


hzc inquirunt exinde fatisfa-. 
Qionem petant.Hzc _ {crip- 
fimus pro introduftione in- 
ſerviant ad magis przciſas 0- 


'perationes, vel ſaltem ad ſup- 


pleridos eorum defectus quo- 
rum peritia, vel defiderium 
eouſque non attingit, & quo- 
rum gratia hxc pracipue 1n- 


tendumus. 


| expeFied from- theſe Theorics, 
They are difficult to be found, | 
eſpecially for the Planets, which 
are alwayes in motion, not reſi- 
ding any long time in one Lon- 
gitude and Latitude. Beſides, 
the ſame things bave relation 
to the clewations of the Pole| 
ebove ſeveral Horizons, which 
kind of concluſions are not pro- 
per for Theorics , but muſt be| 
referred to Aftrolabes and 0-| 
ther Spherical , Inſtruments. 
The moſt exa& prafitice this 
way is to be bad in the Aftro- 
nomical Tables , and Trigono- 
metrical Spheric works to be 
conjoyned therewith for ſuch 
purpoſes. They therefore that 
would have more, muſt there 
ſeek belp and wayes to ſatiſ- 
fre themſelves. This that is 
bere done, may ſerve for an in- 
croduGion to more exatt work- 
ings : at leaſt it may ſupply the 
wants of ſuch,whoſe [kill and 
defires reach not ſo farre ; for 


whoſe ſakes it was principally 


\ | antended. 
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How theſe Theorics of che Planets are made. 


——— 


commodiſſt me diſponatur. 


I Ptime deſcribuntur 
> ſuper duas laminas 
ut cujuſvis Planetz 
orbita , {eu Eccen- 
tricus majoris fit Diametri. 

| - Methodus qua incedo, in 
genere, concordatcum Syſte- 
mate mundi Copernicano, in 
{pecie cum iſtaeju{dem diſpo- 
ſitione quam introduxit K e- 
plerus in ſuis Tabulis Kudol- 
phinis cam hic rantum diffe- 
rentia. Keplerus orbitas Pla- 


vero proprius ,* Ego pertettos 
Circulos facilitatis gratia fa- 
cio. Defe&us ex choc diſcri- 
mine procedens non ertt ma- 
got moment! 1n Inſtruments 
non nimium mag1s amplis. 

Ad majorem concinnitatem 
S aturnum 8& Marten 1n oppo- 


netarum facit Ellipfes , quod 


— 
- 


[x Qnomods qn.ewis Theorica , 1 How every particular Theo- | 


ric is to be diſpoſed for belt | 


convenience. 


T is beſt to make 


them upon two plates; 


bit or Eccentric be of the 
larger extent. 
The way that T goes (7 in| 
general) agreeable toCoper: 
niggs bis frame of the World, 
and in particular,to that which 
Kepler »ſeth in bis Rudolphin 
Tables. Onely this difference 
there -is : 
Orbit s of the Planets to be Eli 
lipſes, which 45 the better way; 
and.T bere doe make them per- 
fe Circles, which is the eaſier 


Give yet it makes no great dif- 


ments. 


that each Planets Or-| 


Kepler makes the | 


way. And though it be defe«Þ 
ference in'theſe ſmall Inftru- | 


For moſt convenience I hawe 


| put Saturn aud Mars upon one | 


M0 _ Table, 


—_—_—_——_— 
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diſpoſui. in alterws laminz 
facie & quidemn altera Fowent 


| alteri terram cum Yenere & 


Mercurio : interitis compre- 
henfis 8 locavi. Scalas etiam 
alias vacuis locis ad alios uſus 
addidi. Inſuper, neceffitate id 


| [requirente , orbita terrz qua- 


ter repetitur, 97%. in utraque 
lamini utrinque cum propor- 
tione ad exigentiam cujuſque 


| Planetz requifita. 


In 


— A 
mth "Y 


— —— 


a De Planetarum ON Terre 


eccentricis. 


ff 


| PRimoin fingulis laminarum 


- faciebus deſcribatur Cir- 
culus qui prids in 360. gr. di- 
viſus, ulterius in duodecem 
partes cum 12 Zodiaci fignis 
notatas diftinguatur. Nume- 
retur quodlibet fignum 1 0,20, 
39. Itaque hi Circuh Zodia- 
cum ad colligendas Planeta- 
rum Longitudines neceſſari- 
um defignabunt. In- Centro 
pingatur Solaris effigies mon- 
ſransSolem in Centro Mun- 
dilocum habere. | 


— 2 Hoc 


fitis faciebus cjuſdem laminz | Table, each of them taking up 


one fode. Upon the other Table, 
on one ſide is oy Jupiter, and 
xpon the other fide is the earth 
as Targe, with Venus and Mer- 
cury comprehended within it. 
Other Scales there are added. 
(7 fpare placesYfor other afes. 
Likewiſe the. orbit of the earth 
is placed upon each fide of the 


q 


four times repeated, need re- 
| quzring it ſhould be ſo often 
iterated. It is alſo proportioned 
for the quantity of it, accordin 
to the exigence of each wha. 
Planet. 


OP 
F 


trics of the Planets and the 
Earth. | 


Firſt you are tomake 4 limbes 
_ upon the 4, ſides of your two! 
plates, dividing eachof them 
into 360 deg. and. diftinguiſh- 
ing the whole Circle into 12 
fignes , unto which their 12 
names ,. or 12 charaGers, or 
both, muſt be annexed. Each 
fagne 3s to be numbred by 10,20, 
zodeg.and.ſotheſe Circles will 
( each of them) repreſent the 
Zodiac,in which the Long.&vof 
the Planets muſt be found; Inthe 


of the Sun, ſegnifying thereby, 
that the middle or Center of the| 
World is bis proper place. | 


two plates, that is, it is| 


2 Concerning *the Eccen«| 


p—_—— n=, mA DADA Htws 5A toi. _. 


Center youmay draw the effigies| 


Vx 


Km AY 


A wwe & 


| 2 Then | 


I" , ww 


——_— 


,phelio habeatur. 


© _PLANETARIIS. 


| 2 Hoc fac, fic perge (fit , 2 Then. for the other work. | 
(for inſtance ſuppoſethe Planet 
Saturn.) you are firſt out of the 
Table © to look;where the place 
of bis Aphelium is ( which 3s | 


pro exemplo Saturnys.) Ex 
;Tabula C, excerpe Aphelium 
in columna directe {ub Satur- 


zi charactere (nempe, Sagitta-) 
rius 27 gr. Zo m.') A Centro 


ad x7 gr.30 min. Sagittariz1n 
Zodiaco,duc Semidiametrum, 


in qua -paululum- diſtans a. 


| punqum,qucd pro Saturn A- 
Diſtanrtia 
vero abinde ad Centrum,divi- 
di concipiatur 1n 100000 par- 
res zquales quz inſtar Scalz 
|decimalis ad reliquum opus 
|peragendum inferviat. 


2, [4 


. In hicScali 100000 fuma- 
tur | Saturni eccentricitas, ex 
Tabuli A, nempe 05357 & 
ſuper eademr linea a Centro 
Solis verſus puntum Aphe- 
lium transferatur. Iſtud inter- 
vallym vocetur Saturnyeccen- 
triticas,vel {i malueris cape nu- 
merum 94631 ex cadem Ta- 


[bula A,quiſuper Scala eadem, 


i- punto Aphelio verſus So- 


centricitatis punum, quod 
ita inventum erit. Centrum 
orbitz Saturni. ' 


% 


$i 


| ſhewed by the firſt number inthe 


Saturn J»amely Sagittarius 27 


a Semidiameter : in which, a 
little within the Zodiac 10- 
wards the Center., aſſume any 


point-, which you mu ſt ſi U ppoſe 


turn :..and the diſtance from 
that Apbelial point tothe Cen- 
ter, muſt be ſuppoſed to be di- 
vided into100000 equal parts, 
which. muſt ſerve ns a decimal 
| Scale. for the reſt of the work, 

Out of thatScale of 100000, 
take Saturns eccentricity , ac- 
cording to the quantity of it ſet 
down in the Table A, namely, 


ſame line, 
the Sun towards the . Apbclial 
point. This diſtance is called 


take the number 94613(which 
3s alſo in the ſame Table AJout 


[lem tranſlatus,dabit ideme c-|gf/the equal Scale, and ſetthat 
od | diſtance from the A phelial point 


towards the Center of the Sun, 
and it will give the ſame point 
of eccentricity. This point thus 
found, 3s the Center of Saturns 
orbit. | 


p % 


>  _w—__ 4 0 
T 


05 387, and ſet it off upon the 


from the Center of 


Saturns eccentricity.Or you may, 


—_ — - 


Table under the charaGter of | 


gr. ZO mM. Wherefore from the | 


limbo vertus Centrum aſſume. | cemer of theSun,to the 27-g.of 
; Sagittarius i7 the Zodiac,draw | 


to be the Apbelial: point of Sas | 


1 


| 


[] 


| 


- odotroaatiditc. dat. a Mot . OO -o-————oo4—@ 
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Si igitur, ab hoc Centro ad 
pun&um Apheln, ut Semidia- 
metro deſcribatur circulus or- 
birum Saturn: deſcripleris. 


Denuo- regula ad Cen- 
trum $0lis applicati juxta fig- 
na & numeros in Tabula C 
fab characre Saturni notatos, 
decimum quemque Anoma- 


turni gradum transferas 3 & 
randem ſub divifis his parti- 
bus majoribus in decem mi- 
nores zquales ( nam zquales 
fyfficient licet rigide ſumptz 
inzquales eſſe debent ) habe- 
bis 360 gradus Anomalos pro 
Saturni orbiti. Hi a pundo 
Aphelio per t0,20,30,ad 360 
& ſecundum ſeriem fingulo- 


| rum numerentur. 


Orbita terrz circa So- 
lem ad orbitam Saturn: juſte 


| proportionata nunc venit in- 


{erenda. Ad quod faciendum 
inſpiciatur ſecundo Tabula C 
cujus numerus primus ſub fig- 
no terrz. Oſtendit Apheli- 
um terrz in Capricorni 7 gr. 


| Oo m. applicata igitur regula 


a centro ad ſeptimum Caprz- 
corni gr. ducatur linea delebj- 
lis quz lineam terrz Apheliam 


repreſentabit. 


liz five diviſions orbitz Sa- 


a Circle to that extent,and upon 


ſcribe the orbit of Saturn. 

3 After this,By laying aru- 
ler tothe Center of the Sun, and 
by the numbers & ſignes inthe 
Table C under the charaGer of 
Saturn, you may inſcribe each 
x oth deg. of the Anomaly or di-' 
viſuon of Saturns. Orb. And a- 
gain , dividing each of thoſe 
large parts into ten leſſer equal 
parts( for, equal will well ſerve 
though inrigour they ought to be 
otherwiſe ) you ſhall have the 
360 Anomalar deg. of Saturns 
Orbit. Theſe are to be numbred 
from the Aphelial point, by x0, 
AC, Zo, to 360, ending in the 
ſame point : and'the order o 
aumeration muſt be according 


in the Zodiac. 

' 4 The next thing to be done,zs 
the ſetting in of the earth courſe 
aboutthe ſunzproportioned juſt= 
ly to this orbit of Saturn. And 
for this, look again in the Table 
C,the firſt number whereof un- 
der Earth ſbewes where the A- 
phelium of the Earth lyes, viz. 
in Capricorn 7. d. oo m.There- 
fore laying a ruler from the cen- 
ter of the Sunto the 7th deg. of 
Capricorn , draw an obſcure] 
line, which will be the Earths 


And therefore, if you ſet| 
one foot of your compaſſes upon} 
that Center, opening the other to| 


the Apbelial point, &+ deſcribe} 


that Center, you ſhall then de-| 


to the ſeries of the 12 fignes| 


Deinde 


 Apbelial Tine. 


_ 


ME | 
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Deinde confule Tabulam 
A, ubi deprehendes puncqum 
Aphelium Terrz 2 - centro 
Solis diſtare 10128 partibus 
prioris Scalz linez {c. Saturn: 
in 100000 partes diviſz. Per 
has partes ex ſcala deſumpras 
punQum terrz Aphelium in 
debita- diſtantia transferas. 


 Conſulo rurſus przdiftam ta- 


bula A. Er videbis terrz ec- 


| centricitatem ef[@ooL79 par- 
| tium prioris ſcalz decimaRis 


| quz 'ex ſcala przdida. de- 


ſumptz in lineam terrz A- 
pheliam a centro Solis tranſ- 


| ferendz/{unt. Pun&um tranſ- 


latum erit Eccentrici terrz 
centrum. Vel fi diftantia iſta 
fit nimis brevis in eadem ta- 
buli invenias diſtantiam A- 
phelii terrz a centro Eccen- 
trici eju{dem eſſe 09949 par- 
tium quz ex priori {cala de- 
cerptz & I pungo Aphelii 
terrz {uper linea terrz Aphe- 


1ja verſus Solis centrum tran{- 


miſlx centrum eccentrici terrz 
monſtrabunt. Super hoc cen- 
troad intervallum pun&@ ter- 
rx Aphelit {cribe circulum qui 
orbitam terrz reprzſcntabit 
ad magmim Sat#rnz orbem 
zuſte proportionatam. 


> 
5 Minor hic circulus ſeu 
terrz 


| 


|. 


Then look into = Fable A; 
where you Jhall find the Earths 
Aphelial point to be diftant 
from the center of the Sun 
10125 parts of the former de- 
cimal ſcale or 100000 equal 
parts of Saturns line. By which 
parts taken from that ſcale,you 
may ſet off the Earths Aphelial 
point in a true diſtance. Again, 
look into the Table A, and you 

ſhall there ſee the Earths eccen- 
tricity to be 001 79, of the ſame 
parts. of the farmer decimal 
ſcale, which you are to take and 
ſet fromthe center of the Sun,u 

ox the earths Aphelial line, and 
that point ſhall be the Center o 
the earths eccentric.Or if that be 
too ſhort a diſtance, you may in 
the ſame T able find the diftance 
of the Aphelium (or Aphelial 
point of the earth from the cen- 
ter of the Earths orbit or eccen- 
tric to be 09949 : @® this num- 
ber taken out of the former deci- 


mal ſcale, &+ one foot of it ſet in | 


the Aphelial point of the earth, 


the other upon the Aphelial line | 


of the Earth,towards the center 
of the Sun , will ſhew the ſame 
center of the earths eccentric. 
Upon thzs center therefore, and 
to the, extent of the Aph 
Point of the earth from it, de- 

cribe a little circle, which 3s to 
"Pp emble the earths orbit, being 


| juſtly proportioned to the great | 


orb of Saturn. 


s This little orbit orcircleof 


f| 


elial | 


2g 
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Theoricis 


| ſunt. 


; terrx orbita in debitas partes | 
anomalias dividenda eſt, qua- 
rum decima quzlibet numerts 
Tabularibus ſub: charactere 
Terrz in tabula A inſcribi 
poteſt: regula ( ſcilicet ) ad 
centrum Solis fixa , & ad gra- 
dus & ſignorum Zodiaci mi- 
nuta in przdiaa Tabula datis 
applicati. * Hz partes denuo 
bifecentur ut quzlibet pars 
quinque gradus ſignificet, vel 
in Inſtruments 
in quinque partes zquales 
| | poflint divid: quarum quzli- 
| bet duosgradus Anomaliz de- 
 notabit. Hz partes a punGo 
! terrx Aphelioper 10,20, '30.,. 
| &c. ad 360 numerandz {unt. 
Atque hoc modo Eccentric1 
Saturni & Terre debite pro- 
portionati diſponuntur, &di- 
viduntur. | 


majoribus 


— 


Eodem, .pariter modo ain 


Martis & 


Fowis 


| operandum eſt,uſ{urpando co- 
lumnas Marti '& 7 
| | natas in Tab. A, una cum co- 
lumni terrz & quales nume- 
ri pro Saturno ex: Tabula 'A 
tales pro Marte & TJove ex 


Tabula E & D deſumend: 


ovi deſti- 


- Similiter per Terra, Marte, 
& Mercurio:qui tres ex una la- 
mifiarum facie collocandiſunt. 
Linea terrz Aphelia a 


centro 
Solis 


the Earth, 5s to be divided'in- 


Each tenth of which may be 
inſcribed by the numbersof the 
Table C, which are placed un- 
der the word of Earth, by a 
ruler liid to the Center of the 


minutes of the ſugnes inthe £Lo- 


And 


orementioned Table. 


be divided into 5 equal parts, 
every one of them ſignifying 


2 feg. of Anomaly: this is to be | 


done in larger Theorics. Theſe 
| Anomalor parts. of the Earth 
are to be numbred from their 


and to 360. Thus are the Ec- 
centrics of 


ced. and divided. : 

| Jnthe ſame manner you are 
to work for. the Theorics of 
Mars and Jupiter, if you uſe 


the columnes of Mars and Ju-| 
pitcr z7 the Table C, together | 
with the columne of the Earth: | 
and what numbers were taken | 


for Saturn out of the Table A,| 


the like numbers muſt be taken 


| out if the Tables E and D for | 


Mars aud Jupiter. 


So alſo for the Earth, Ve- 


nus, azd Mercury. Theſe three 


one fide of one of. the 
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to its juſt Anomalar parts. | 


Sun, and to ſuch degrees and |. 
diac,as ſball be given ont of the | 
theſ, e 19s may be biſeGied, & 


fo each diviſion may ſignifie | 
5 deg.Orelſe each of them mdy | ot 


Apbelial point, by x0, 20, 3o,| 


Saturn and the | 
Earth to be proportioned , pla- 


are to beplaced together upon| 
plates. | 


A 
a —— I A 1 tr ey eee a ts net "a 


by ng rene omg RGB ED. - ED 


fink i A fabc ae ac ce i. 


A ſw By - «oa _ T 3 .,T 


The 


PLANETARTIS, W | 


'Solis ad pun&um Tetre aphe-' | The decimal ſcale foral the njia | 
lium extenſa & in 100000 di-| bers of eccentricity for theſe 3; 
viſa 'inſervit pro. | decimali; Plangts,isthe Aphelial line E- 
cali ad inſerendos omnes nu-+| the Earth , reaching from the | 
'meros | eccentricos:horum tri- ; Center of the Sun to the Aphe- 
um Planetarum. Ex. hac {cal lial point of the Earth,divided 
[numeri proportionandis ec- | z#to 100000 equal parts. And( | 
centricis Terre,Veneris& Mer- | out of that ſcale the numbers of | 
| curii in tabulis B; F & G,de- | theEarth,Venus and Mercury | . | 
ſumantur. Quorum linez A- | in theTables B, F and G,muſt . 
pheliz & diviſiones graduum | be taken for the Pproportioning | 
| Anomalorum diſponuntur, & | of their eccentrics. And the 
Al. determinantur per columnas | right placing of their Aphelial | 
f 'cabulz C,iftis Planetis refpon= | lines, with the diwviſtons of | 
[dentibus : : regula ut antea ad | their Avomalar degrees, muſt | 
centrum fix , & ad figna , & | be limited by the ' columns of | ! 
gradus Zadiaci ſuper has The- | the Table C, which anſwer to EE 
' oricas ducendos applicata. thoſe Planets : a ruler being A” 
laid from theCenter, of the Sun | 
to; the ſignes and degrees of the 
| POT Zodiacal limbes dramn uporr 
| +4... [tbe Thearical plates. 
| Minoxes iſtz Tabulz nu-| The little numeral Tables , #7 
| werales pro colligendis Ano- | for gathering the Anomalyes | 
|maliis Tercz reliquorumque |of the Earth and any Planet , 
Planetarum eodem modo cui- | #:ay be written to each orbit, in| . 
[que orbitz inſcribantur,prout |ſuch faſhion as my a” 
in ſcematibus appareat. Et it- | of theſe Theorics doe ſhew : &- 
dem ſunt numeri -. poſtea in | arethe ſame numbers that are|. 
Anomaliarum Tabulis trans | ſet down in the Tables of Ano-| 
{cripti. malyes. hereafter ſpecifyed. 
Tabulz - numerales pro| The aumeral Tables for the| 
Terra bis repetuntur in utra- | earth are twice written , upon| 
que lamina ſemel. vi. 1n | each-plate once; namely, in abe| 
TheoricaMartis,8 in illisVene- | Theoric of Mars, and in that 
ris & Mercurii eg fine ut utra- | of Venus and Mercurie; to the| | 
que lamina curſum terrz te- | end thas each table night bawe| 
neret abſque alterius ope. Et | the earths motions upon. it 5| 
iſtic loci diſponuntur quia non without being bebolden tothe $ 
datur alius magis CONVEnIens. ather. And they are there ſet;| | | 
Circult / | becanſe 
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das diſtantias Planetz tam a 
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Circuli enim terrz in Theori- 
cis Saturni & fows nimis ſunt 
parvi ad cas commode tenen- 


wid. 3 , _— 


3 Deſcalis Diſtantia- 


ram. 


| E 
JN fingulis Inſtrumenti fa- 
ciebus {calz partium' zqua- 
liam deſcribuntur ad metien-/ 


Sole quam A Terra inſcribun- 
tur in lineis Apheliis exterio- 
ris Planetz, viz. in Aphelus 
Saturn, Town, Martis& Terre 


WW 


becauſe in thoſe two places 
onely is convenient roome for| 
them. For , the Circles of the 


turn and Jupiter, are two little 


to bold them. "Eh 


ths. 


 — 


3 Concerning the ſcales of 
diſtance. 


I FPor every ſide of the two 
equal parts to meaſure the di- 
ftances of the Planet from the 
Sun and from the Earth. They 


lial lines of the exteriour Pla- 


po namely, upon the Apbes, 


Determinantur ex tabuli H, 
& ratio hujus limitations eſt 
ut ejuſ{dem proxime effent ad 
invicem magnitudinis , & 1n- 
terim numeros admitterent ad. 
ſemidiametros finemagno la- 
bore reducibiles. 


# 


Modus conficiendi videatur | 


in exemplo Saturni. Numerus 
Saturni in tabula Heſt 85 
fi igitur (ope Secoris aut ali- 
ter) hujus Planetz lineam A- 
pheliam (ex Theorica) a Solis 
centro ad Saturni Aphelium 


lial lines Saturn, Mars, Jupi- 
ter, and Earth. The limiting 
of them us takgn from the table 
H : and the reaſon of this limi- 


be of ſomewhat neer an equal 


alſo that they might be of ſome 
ſuch numbers that may be re- 
duced to ſemidiameters with- 


may be ſeen in the example of 


If therefore (by help of the Se- 
Gor , or otherwiſe 


the Apbelial line of this Planet 


ſumpſeris,& Seforis crura ad 
hanc longitudinem in termi- 
nis $5 3: in lines partium 

| Zqua- 


center of the Sun to the Aphe« 
lial point of Saturn , and open 


earth upon the Theorics of Sa-| 


"Plates, there are ſcales of | 


are inſcribed upon the Aphe-| 


tation is , becauſe they ſhould| 


bigneſs one to another, and yet| 


out any great trouble. = 


The manner of making them, |* 


Saturn. The number for Sa-| 
turn (zz the table H) zs, 85.8| 


) you take}, 
( out of the Theoric ) from the | 
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Zqualium aperueris habebis | the SeStor to that extent, in the\ | 
numeros quos volueris rotun- number $52; in the line of e- 
| dos utpote' 80, 70, &c. pro | qual parts, you ſhall then have 
'hujus ſcalz diviſionibus. Qui | ary ever numberor diviſi from 
3 ſeore ad lineam Apheliam | the ſame ſcale of equal parts, 
a punto Saturn: Aphelio | 4s of So, or 70, E@Xﬀc. which be- 
|tranſlati dabunt longirudinem | ing taker front the ſeGtor , and 
$o, 70, &c. partium in {cala transferred 'to the Aphbelial 
zqualium quas denuo dividas line, and being ſet thereon, from 
&prout in ſchemate continues the Aphelial point of Sagurn , 
in Saturno, & Marte , ad 100 | you ſhall bave the length. of 8 | 
in Fowe et Terra ad 120. In-| or 70 of thoſe equal parts. 
tegra {cala non\neceſlario di- | Theſe you may divide and con- Wl 
vidirur in plures 10 partibus | ?zr#e as farre as they are in my 
|largioribus quarum -ſupremz Theorics: nainely , in Saturn, 
in x0 minores ſubdiviſz(prout | and Mars , ts 100, z# Jupiter 

moris eſt) numeri apponantur and the Earth to'r 20.Ton need 
utin ſchematibus videre eft. | #0t diwide the whole ſcale any 

| more theninto 10 large parts, ; 
andthe uppermoſt of them alone 
| | may be ſub-divided into 10 


” he, Be 


| \ +Jeſſer equal parts. After which 
they are tobe numbred in ſuch 
i manner as is uſual in ſuch de- 
| [.camal ſcales, and as in thoſe | 
Theorics js to be ſeen. | 
| Sic in Fowe dividendum | So for Jupiter, you are to di- 
| Þ [eſt ſpatium ab Aphelio ad So- | vide the ſpace from his Aphe- 
| [lis centcum in 922, & itade | [ial tothe center of the Sun,into 
© [reliquis juxta numeros Tabu- | 92; and ſo all the reſt accor- : 
I [iz H. dingly as their numbers, inthe 
al Table H, do require. 
; ANN Aer Td CAOEREC TING _ "Me : 
-| } |4 De Nodis &+ ſ calis inclina- 4 Of the Nodes and ſcales of i 
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Z Sus Tabulz M eſt ad in-- TE Table M ſerves to put | 

«| ſerviendos nodos quinque inthe Aſcendent Nodes of 

#| | \Planetarum namTerra nullum the 5 Planets; for the Earth 
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habet. Methodus videatur in - 
exemplo Saturni. Nodus Sa- 
turn: alcendens elit 22 grad. 
27 min. Cancri, Polita igitur 
regula 3 3 centro Solis ad 22 gr. 
27 min. Cancr: - in limbo de- 
lebilem ducas lineam quz 
erit communis {co plant ec- 
centrici Planetx, & Eclipticz. 
{In hac linea duo quezliber 


que a centro diſtantiz aiſu- 
| mas ut in ſchemate ad chara- 
Reres h h, ob planum in quo 
curſus Saturn: deſcribitur. 
Per hexc duo jpunga du- 
citur ellipſis pun&is diſter- 
minata ( vel alia circularis 
quzlibet ad libitum figura) in 
cujus altera medietate (iſta 
(cilicet ) quz A 22 grad. - 
Caneri,juxta (eriem fi ignorum 
procedit){cribatur S AT V R- 
NI Inclinatio Borea. In reli- 
1qua SATURNI Inlinatio 
Auſtrina. / 


Minor ſcala ad metiendas 
Saturn inclinationes terminas 
habet et ſuos limites in hunc 
modum. Inſpice Tabulam N, 
ubi inventes maximam 4atur- 
7 inclinationem 2 ge. 32. m- 


Cape zgitur diſtentiam alter- 
utrius 


of Cancer. Therefore laying 4 


puncta oppoſita zqualis utrin- | p 


| thus to be limited. Look in the 


turn to be 2 deg. 32.min. Take 


—— 


hath uone. The manner. of it 
may be {ee in the example of 
Saturn. * Saturns Aſcendept 
Nodle is in the 22 deg. 27 min. 


ruler fromthe Center of the Sun 
to the 22 deg. 27 min. of Can-| 
cer in the linthe, you may draw 
an obſcure line at length : this 
line 3s the common ſection of the 
lain Plancts eccentric with 
the plain of the Ecliptic. Inthis 
obſcure line you may aſſume 
auy 2 points, oppoſite one to the| 
other , and of equal diflance 
from the Suns Center on both 
frdes, as is done in my Theorics 
at the charaGiters of t h, 
for the plain on which the 
courſe of Saturn is drawn. 
Through which two points is 
drawn a prickt ovall ( which 
might have been of any other 
compaſſing form, as a Circle,or 
the like)in the one half of which 
( namely thet which goes from 
the 222 deg, of Cancer , accor- 
aing to the ſeries of the 12 
fignes ) 3 written SATURNI 
Inclinatio Borca; and on the 
other half 1s written SATUR- 
NI Inclinatio Auſtrina.So ths 
particular 7s done. 

Then for the little- ſcale, 
which 3s to be the meaſure of 
Saturns inclinations, that is 


TableN, where yon ſhall ſee 
the qreateſf inclination of Sas\ 


ws ME ane. owt 


then 
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BE PLANGTARITS 


atrius m_— ( notari t,t) 2+ then the length 0 or diftance of 
either 0 4 the fore-named two| 
no 


k centro Sohs, & ad hanc di- 
t| | ſtantiam aperiantur crura ſe- | Points (noted with hh) from 
the Center of the Sun , and 


goris in linea parttum #qua- 


3 | -, 


"i 


%*YW t»wy 


> 


1ai inclina 


_— OS 00; 


lium a terminis 2 5;- 


as diſtantiam in' terminis 3, 3, 


lium tres partes ex quz lon- 
\gitudinem dabit ſcalz notatz 


ationes. 
partes, ſtgnifticantes tres gra- 
dus, qugrum fingula 1n qua- 
tuor alias zquales- dividatur. 
[Hoc modo opus harum linea- 
rum in Theoricis Saturn: per- 
agitur. 

Similiter faciekdum eſt pro 
reliquis Planetis | uſurpando 
[numeros illis pertinentes 8&1n 
Tabulis M & N expreſlos. 
Amphore igitur non opus erit 


direcione. 


Cn 


— 


5 De Scalis "Wi 


Hum. 


[! N arrigque lamind, & ſuper 

iſtam faciem'ubi Theoricz 
Martis % Veneris ducuntur 
una iſtm{ſmodi ſcala deſcribi- 
tur , ut neurra alterius: ing1- 
geat.. Linea. 3+ Solis Centro 


hum: Arcus ſen ſcala curvilmea. 


ExſeQore ſic aperto capi- | 


in linci partium ſeCtoris xqua- 


1,2,3, ad menſurandas Satur- 
Quz 1n rres. |; 


uſe of the ——— belonging 


T 


the other. They are drawn upon 
duda eſt parttam- 120 qua | Venus: are--placcd. The lite 


ſuper + 


with that diftance , open the 
ſeGor in the line of equal parts 
from 2 8. 

W "Ie the ſefor is WL 0 opened, 
you may take off 3 in the line 
of equal parts , and that jþ 
give-the length of that Fg 
which is to meaſure the incl+- 
nations of Saturn, noted with 
1, 2, 3- This ſcale may be diwvis 


tid into 3 equal parts : firſt, 
which'are to ſegnifie 3 degrees: 


and theſe again may be quar-| 


tered. This ws the' work to be 
done for theſe lines upon the! 
Theoric of Saturn. 


The like muſt be done, for 
every other Planet, by making 


to each of them, expreſſedinthe 
Tables M and N. There will 
therefore here need no more di- 
reGion. . 


* 7 


No A IE 
—__ 


3 Cqucerning thoſe Scales 
that are to find the Latt- 

- tudes. | 

Here is por ib of the 

tmo plates one. of this ſort 

of ſcales, that ſo one plate'may 

bawe no nced to ſeek belp from 


thoſe: fades on which Mars and 


drarpz from the Genter of 'the 


all 


OT OY " | 


E 3 Sun, 
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QUEST 
, 


—_  } :: Tuper'priorem pendens in 10 
= - . Lorad diſpeſcitur Martis Ta- 
| bula Q, Veneris Tabula nota- 
[tA R, quod varietatis'tantum | 
; |  ['cauſk fit namaliter Tabula Q 
ſola utrique ſatisfeciſſet. Sed. 
hxc cautio obſervata digna 
eſt, quod ſcilicer rea a Cen-, 
tro Solis ad peripheriam ten- 
dens, juſtum aliquem Zodiaci 
gradum fſecet. Quia gradus 
iftt Tabulares ( per quos in- | 
xquales ſcalarum partes ex- | 
penduntur) exlimbi gradibus; 
{umi debent , & propterea 
commodids , & ad faciliorem | 
| numerationem linea prediaa ' 
in zqualem gradum cadat. 


e 


\ b#. 


- oy \ 
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Arque hoc modo Theoricz -ſealis 
ſatis commodis ad inveniendvs* tam 
» | Longirudines quam Latitudines quin- ! 
| þ os lanetarum inftruuntur. Reliquz 

E:; e quibus dicendum reſtat accomo- 

dafgur ad conyertcndas Longitudiney, | 
8& Lattudines in Declinationes, 8 Af- 


cenfronesRectas, © 
LN EN. 2 
De Scalis 


A 


F 
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ry 0 
. of Z - 
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»” 


; 16 4 ſcenfianxan Re- 
Garner. v LF ar ') 
SGalz: Aſcenfionum.Re&a- 


rum ,  Declinationum in 
Planis Saterus. & Jowrs de- 


x 
ID 


' 


Sun is an equal ſcale divided 

into 1209 parts, The arke or cur- 
ved ſcale which hangeth upon 
the former, is divide into 10 
degrees; that upon Mars,by the 
Table noted with Q : that upon | 
Venus , by the TableR. They 
wiight have been dong hoth by 
one Table (as by that with Q ) 
but onely for variety. This| 
caution alone is bere tobe obſer- 
ved, namely, that the fireight | 
line comming from the Center 
be made to but upon ſome juſt | 
degree of the Zodiac or limbe : 

becauſe thoſe degrees in th; 
forementionedT ables(by which 

the un-equal. parts of the an- 
nexed ſcales are limited out ) 


'| are to be taken in the limbe. 


And therefore it. will be moſt 
expedient for eaſe in acconmt| 


| tolet the line point. upon ſome. 


even degree, 


——- 


' Thus theſe Theorics are fitted with 
ſcales ſufficient for the finding out f the 
Longitudes and Latitudes of the 5 Planets. 
The other ſcales that yet remain to be ſy> 
ken of, are fitted to turn the Longitude 
and Latitudes into Right gAſgenſions and 


Declinations. 
2 = R 


CEO DIO EE ODD 
6.:Concerging. the Scales for 
:-Baght Aſceafion. 


TP Heſe ſealesfor Right 4ſ- 
1; :enfions. with thofe; of De- 
alinations , ,., are ſet ypen the | 


| (cribantur,quia mags amplum 


— 


cat; 


plones-of Saturn and Jupiter, 
becauſe] 


CE A m— h— 
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eſt in 4llis {patium ad eascam- 
mode tependas. 
1 (In loco convenienti ) 
ducenda eſt linea rei, & a 
Centra -; Solis. arcus defcri- 


bitrarix diſtantix cum nume- 
rts I 25-3 Jy EX utraque Parte 


linexz rex adfixis. Gradus 
iſti 1, 2,4, {unt etiam aebirra= 


rii , interim quanritatis aptz 


{| | r<cipiendis Ellipricz tigurz di- 
| vilionibus adeo amplis ut dis 


itince ja _-quatuor equales 
| partes paſlint dividi. 


k 


retz medig in (cata Circularj 
bic divila numera 2 gr,29 mio, 
per quorum terminas a Cenr 
| tra. Solis duc duat lncas deJes 
biles. TY Aye) 'Iq 

3 Intra lineas al "L26Y Jus 
cajuſyiz., farme..Ellipfim cita 
tamen ut: cus -.CXtremitates 
juſte rangant pradiQas lineds 
delebiles per _ "2429 min. 
doag- 4; 


4 Hyic Gare, onali nſerh 
bantur graduationes ope 'Tar 
|bells W, quintys.aut. decir 
mys , .quiliÞet , gragdus - len 
potelk rfliquis tangpm 2qua- 


rum, numerationis, & divilige 


tibus.. Atque hxc.Pr@ ratiene 
conficiendi has {calas. 


oem, 
* 


 becauſ e __ Fr moſt roome 


bendus commodyx attamen ar- 


2 Ex utraque parte linez 


_ Qrdop :charafte- 


11s:magdus videatur in ſchema» 


7 De |: 


WY 
- a 
-F1 There is firſt a right line 
drawn. ( in” ſome convenient 
place) without any diwvifions 
upon it, and upon the Center o 
the Sun and ark deſcribed at 
any fit diftauce, unmhred with | 
I, 2, 33 v4 beth ſides the right 


line. The degrees 1,2, 3, are 


of any arbitrary length, ſolarge 
thet the ovel figure may be of 
ſame. quantity ta receive a fit 
number of aiwviſians , and that 


| tbe ſame djwiſiens may receive 


il ub-dizifious into large quar- 
ters- This js the firſt work. 

2 TVhpar the Circular ſcale 
ſo diyigded, count aideg. 29 m, 
on. bath ſides the: middle right 
line , aud through theſe limits | 
arg, two; ebſture right lines 

rom the Center of the Sun. 

3 Within theſe two obſcure 
lixes., draw. an awal figure of 
any forme, hut ſa, as that the 
twe extreme: ports: of it may | 
Juſtly teuch the tmo farmer ob- 
i |ſcure lines drawn pltongh 2 ef. 
29 Minutes. 

4 After this owal ſyquis! | 
drawn.it i is alſoto be graduated 
by belp of the Table W;you may 
put in onely every 5th &»- 10th d. 
| Orwhei they areputin;the reft of | 
the fer Þarts veay he inf, erted 
by equal ſpbdiviſions:The onder 
of: CET tang Ov nuns | 
##tiongand the manner of their 
poi 1ay beſt be ſeen in wy | 


Theories. | 
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7 De ſcalis Decliatis- 


annum. 


HE ſuper riſdlem Theorica- 
rum planis quibus fcalz A 


recacum infiſtunt. 


'x A Centro Solis ducatur 


Ted lined. Cuyus extremitas 


Soli proxima - dividatur in 
LO . partes zquales, quarum 
quzlibet -quadri ſecetur | ſin 
ulterius procedere in animo 
ſit . inzqualiter inſtar tan- 


gentium dividenda eſt ] hzc 


{cala etiameſt arbitrariz mo- 
do, recipiendis minoribus di- 
viſionibus, commode fit- lon- 
«4 #4 3h 23 29: 


d $3 A OR Cults & ſuper | * 
| iſa: linea deſcribicur-arcus 


'Circuh continentis ex --utra- 
que parte :hnez' reQz'25 pr. 
ftm{modi quales integer Cir- 


culus conrineret 360'numeris 
a_— MW an. __ 


£3 1 


Wes Ultra; i aebuniCK6s |: 


| uy , ducitur linea rea in- 


finite protenſa que priori du- 
Qzinfiſtit ad refos', 'b& poſtea 


—_— 
4 


7 Concerning the ſcales for 
| Declinations. 


T Heſe ftand upon the ſame 


plaines of the Theorics, 


with the other Ps of right 
aſcenſuon. 


i Here % 
the Sun. That part which is 


neereſt to the Center 1s divided 
into 10 equal parts[ but if they 


gents are | ſtanding for de- 


teyminatur-. .reguli a Centro 


Solis' | utrinque per gradus 


into quarters. This ſcale of 10 
 degr. is not limited; but may 
be of any fit length for the ſub- 
diviſtons. * 

in From-'the Center of the 
Sun and upon this line, is de- 
ſcribed an' ark: of a Circle; 
which contains upon it(on each 


fe :de of the ſtreight line formers 


ingly numbred on both ſides, 
tors 00, to 52 10, Ig, 20, 25. 
'3 Witbout' this' Circulay 
ark'5o ſet 'a' line perpendicn- 
tar to that firſt drawn, and ex- 


tended at length on both frdes, 


mited, by laying a ruler from 


© Thegrics. This will ſerve for| 
direGionto make theſe ſcales. | 


6 TOTO 4a 


ftreight line eu; the Center of | 


ſhould goe further then x o,they 


muſt then be unequal as Tan-| 


grees : andeach of them 7s cut| 


ly protrafied ) 25 true degrees 
ucb as the whole circle Jould | 


| utrinque ad »fixis/00,''5, / 10, |(/? 
| contain'360') which are accor-| 


bat afterwards it is to beli-| 


the he 


Wy | Circuli | 


£ 


>, | 
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Circuli 23 grad. - dimiſsa; 
Arque ita linez ductz per 23 
grad.; ad Cancrem & Capricor- 
mum juſtos hujus perpendicul! 
limites diſtinguent. Diyaditur 
vero _ hxc linea utrinque per 
Canonem / finuum : quiliber 
quintus decimuſque gradus a 
cxteris diſtinguitur , & trige- 
ſimus quiſque duplici chara- 
ctere ſignt alicujus infignitur, 
proutin {chemarxe viders licet. 


Quarto, In loco commo- 
do deſcribenda eſt altera fi- 
gura ad [ibitum Elliptica. At 
ea conditione, ut ejus extremi- 
tates directe tangant delebi- 


[les iſtas lineas prius per gradus 


Larcus circularis 23 < ductas. 


| Diviſiones imponunturope 
Zodiaci fecti linei prius deſcri- 
pti applicando regulam ad 1ni- 
tum cujuſque ſigni, & in hanc 
ovalem transferendo. A1nfcri- 
ptio 1nitiorum {auffciet , nam 
gradus ex Zodiaco reQilineo 


|deſumendi ſunt. Et iſta ova- 


lisdiviſio non fit alio fine nifi 
ad commodius transferendos 
gradus Zodiaci prioris , nam 
in hoc novo {igna contrario 
ſtant ordine quam in priori 


|Cancro cum Capricornin me- 


dio Aries & Libra ad cxtre- 
mitates. - 


5 Re- 


the Center of the Sunto 2 *d. 
counted upon the Circular ark. 


both wayes : ſo ſhall lines 


give juſt limits to this perpen- 
dicular line , at Cancer and 
Capricorn. 'The diviſions of 
this line are nothing but a dou. 
ble ſcale of fines. Emery 10;h 
and 5th degree is to be diſtin- 
gniſbed frem thereft, and every 


| Zoth degree is to bejdonble cha- 


'raGered with ſe ome or other of p 


the 12 ſignes, a5is tobe ſeen 
in my Theorics. 

Again. , there muſt an 
owal be here deſeribed, it may 
be of any faſhion, but muſt be 
ſet in place convenient , and 
in ſuch manner, that it may lye 
juſtly between the two former 
obſcure lines drawn through 
23> degrees tonching thewt 
with ity extremities. 


drawn through theſe 23 7 deg.| 


The diviſions of it are tobe 
| taken from the former ftreight 
 charaGered Zodiac,by laying 4 
ruler fromthe Center, to the Jak 


and ſo transferring them into 
this oval. 
the onely beginnings of the 12 
ſrgnes intothe oval is ſufficient: 
for the degrees of theſe 12 
fignes muſt be taken out of the 
| former ſtreight Zodiac , this 
new diviſion being oncly added 
for conwentency of new chara- 
| tering the degrees of the old 


Zodiac. For in this new one you 


 ginning of each of thoſe ſignes, 
his inſcription of 


| 


' 


ſee 


| 
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m_m—_ eee. 


| Secor 
perficitur per illud inſtrumen- | by that inſtrument ) in the line | 
tum ) 10 lineis finuum & 1n} 


Cancer and Capricorn toſtand 
| zn the middle , and Aries and 

11 | © | Libra zn the twoextream pla- 
' CeS:, contrary bat they did 

| int the former Zodiac, | 
5 Remanet adhuc Scala | 5 One. Scale yet more re- 
altera finuum reftorum ad maines, containing the right 
gradus circiter 35, ubicunque* ſenes of 35 degrees. It may 
volueris inſerenda quz ſic de- ftand any where, aud is thus 
terminabitur. Cape longitu- | to be limited. Take the length 
dinem Zodiaci reG&ilinet' ab 
Aricte ad Canceri, vel Capri- | pricorn, in the ſtreight Zodiac, 
corni. , ad quam aperiatur | aud with that length open the 
commodiſlſime enim | SeGtor ( for it is ſooneſt done 


4 


from Aries to Cancer or Ca-|. 


[{ſequuntur Tahulz antea ſx- particulars. There now follow 


terminis 23 2. .Deinde rranl- 
ferantur finus 35,grad.in hanc 
lineam re&am & fic 1n partes 
debitas dividetur. Exemplar 
omnium yideas 10--\chemati- 


bus. | | 
 Hucuſque progreſſus ſum 
in declaratione Methodi qui 
hz Theoricx cum omntearum | 
apparatu, conſtruendz ſunt | 


of fines from 23+ degrees 
thereon. 


ſo opened;take the ſeveral fines 


of 35 degrees, and inſert them | 


into this line, ſo it ſhall be di- 
vided into its requiſite parts. 
The pattern of theſe things may 


be ſeen in my Theorics. 


Thus farre I bave gone in | 


declaring the manner how theſe 
Theorics are made in all their 


Then from the SeGor| 


pits nominatz,ad plurima tam the Tables that are mentioned 
inſerenda quam determinanda before, by which many things 


neceſfarix. \ are to be divided and limited. 
| : © 2.  Sarrm | fovis | Marth © 
Sit diſtantia Aphelii 3 centro | | 1000000| 300000 | 100000 
Erit Eccentricitas. 053870| 046001; ©8479 
| Ab Aphelio ad centrum Eceentrici | 946130| 95400| 91521 
_  Diſtantia Aphelii Terrz a centro 101279; 18676| 61154 
- Eccentricitas Terrz : | 001791 | 00330| or081 
Ab Aphel. Terrz ad centr. Eccentr. Terrz 099488] 18346| 60073 
v8 x : A DF 
A - ISR > Terre \Veneris | Mercnrii | 
v1 diſtantia Aphelii Terrza cencro Solis fit, 
TICOCOO; 
Erit diftantia Aphelii Toooook 71625] 46126 
Eccentricitas | . | 01768| 00491 | ©8006 
 ____ Ab Aphehio, adcentr. Eccentrici 98232| 711341 38120 _ | 
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x Rs 
© \h C C 
Jug | Earth | wk. | p13 Wy | & t--$1 I 
"360 19.700 [727 30 [a7 49 Momnt®: 49] 714 57 | 
X 10 | 16 39] W 6 26| 16 55 8 42] 12 41| 21.38 
1. . 26 19] 15 24| 26 ©2| | 17 os| 22 33| 28 22| 
30 |& 5 5gf 24 26m 5 12] 25 J2z|X 2,25]W 5 12 
- 4O I5 42 [2% 3 31 14 25 _ 4,96 I2 19] 12 11 } 
go | 25 27| 12 43] 23 45! 12 481 22 13| 19 23 Y 
| Go X 5 14] 22 03j@ 3 11] 21 41;V 2 off 36 50 
70 Is OF|X I 21 12 44/\m © 48] 12 o4|[ey 4 38 
80 24 59] 11 10| 22 26] ' 10 0g| 22 O02] 12 5r 
go |[V 4 56] 20 59|w 2 18, 19'48]& 2 or 21 33 
100 | 14 58|Y 1 00| 12 20| 29 45j 12 02 X o©o 51 = 
110 | 25 ©3 TL [1 13 22 Zl 4 10 on 32 04 Io FI , 
120 | 5 12] 21 39|[® 2 53} 20 38]X 2 08] 21x 39| 
130 Is 24|&5 2 16] 13 25]|w IL. 36] 12 12|V 3 21 | 
140 25 39| 13 04| 24 06] 12 53 22 18| .I6 00 EY 
i150 | 5 571 24 orlye 4 541 24 281S 2 25] 29.37 : s 
i60'; 16 17|I 5 07 | 15:49| xy 6 17] 12 33|& 14 o8 | 
170 26 38] 16 17| 26 48] 18 16] 22 41| 29 21 
180 |S 7 oo 27 3o|V 7 49|x © 21 dL 2 49| A 14 $7 
I90 | 17 22\B 8 43 18. 50 I2 26 12 57]/S o©o 33 | 
200 27 4311. 19 53 29 49 24.25 23 Os 15 46| | 
210 A 8 03; o 59|S10 44]Y 6 14] 3 131A o 17, — 
2X0 18 21 ir 56] 21 327} 17 407 13 2097 13 54) 
_ 230 28 36 22 44 |aT 'S 29 29,96 23 26] 26 33 
I Wot s 3 21] 12 45] 510 04] 3 30|M 8 15 
250 | 18 57 pou 23 o7| 20 4Il 13 34] 19 03 
260 | 29 02 24 00(\B 3:18|M © 57} 23 36] 29 03|, 
270 '9 o04 i 4 01 13 20 10 54|/m 3 37/2 8 21 
280 | 19 or| 13 50| 23 12] 20 33] 13 36| 17 03| 
290 | 28 55; 23 29jN 2 54} 29 54] 23 34] 25 16 
| 300 m 8 46 m 2 Bhat 2 2716S 9 Ol i. 3 30 = 3 04 
310 I8 33 12 17 21 53 17 54 13 25 IO 3x 
320 23 18] 21 20|WM £13 26 36 23 Ig I7 43 | 
33o | 8 o1[7 o 34] 1026] 5 10[Ww 3 13] 24 42 | 
340 17 il 9 - io 367 233 37] 3 ej 2 32 
350 27 21 13 28 42 22.00 22 57 8 16 
Onuomods Tabula ons te- How to make the przcedent| q 
| porifuturo accommodetur. | Table ſerve for times tocome. 0 
N 100 annis Aphelia & Nodi JN 190 yearsthe Aphelia and 
Planetarum Progrediuntur , Nodes of the Planets mowe 
ut in adjunQa Tabella. | forward x &s much, 
| Aphelia | Nodis | 
Earth i, 03 7 b - | 
Satnrn 3 , 102 I , 985 | ; 
Tupitcr ST Eh K 0, 097 
Mars - 1 , 860 I , L04. | 
Veuns 3-469 I , 306 
Mercur. 2,912 2, 368 
F _e__. 


\ . © $3 
p / 
, 7 


- 


= 
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przcedentes (ad annum 1673 Tables precedent" (which are 


ad , made tothe year 1673 complet) | 


—_——— 


Per hos numeros Tabulzx 


completum conſtrudtz ) 


poſſunt, & tunc ad 1 760 foe- 
liciter 1nſervient. {Nam 1n 30 
annis Nodi 6 > 550 faci- 
unt adjun&z tabulz, 


qui in ernendis Lati- 4 5 
tudinibus non cauſa- % 02 
. « 2 
bit errorem plus; gr. 9 w 
in- ipſis Marte & Ve- EY 43 


nere Ubi error erit maximus. 

| Repeto igitur has Tabulas 
notatas C, factas eſſe ad 1763 
completum quase fi defideras 


|] red&ificare ad annum 1730 


completum. Primo ſume diffe- 
rentiam horum annorum((c. ) 
57, & in hunc numerum duc 
progreſſus Aphelios Tabulz 
K. Abſcifdis quinque dextimis 


| figuris reſiduam erit gradus. 


Fractio decimales graduum 
partes, quz in fſexageſimas 
facile converti poſſunt. Et 
deinde numert (ic inventi- ad- 
dendi ſunt numeris Planeta- 
rum reſpe&ivis in| Tabula C, 
atque ita ad annum 1730 
reificantur. 


Eodem 


| alium quemlibet adaptartpoſ- May be fitted to any year to come. | 
 {ſant. Tabulz iſtz notatz C For theſe-ſaid Tables ( thoſe 

- |(quas folnmmodd intelligo) zoted with C,T onely ſpeak of ) 
©. |prout nunc ſunt ad annum | 45 they now are, will ſerve till 
x 700 inſervient. ' Poſt perio- | the year 1 700. And afterwards 
dum iſtam- adimpletam'ad an- they may be furted ro 1730; that| 
{num 1730 ad 3o(ſcllicet) an- | 
| nos ſ{equentes . accommodar! 


Lo 
1 
' 


And by theſe numbers, the 


zs, for 30 years to come,after 
that period of time,and ſo they 
will ſerve inuſe till 1760 very 
well. For in 3o years the Nodes 
make this progreſſe 


onely, which in their 1, .; 
latitudes will not erre % oz 
-above ; of a degree, + nx 
no not in Mars and * 


Venus, za which two Planets 
this errour muſt be greateſt. 


T ſay theſe tablesnoted with C,| 
are made for the year1 677 com-| 
plete. And if you, would re&i fiell 
them to the year 730 complete, | 
you are firſt to take the diffe-| 


rence of theſe two years, 1673| 


and 1730, which will be 57 : 
and by 57 multiply the Aphe- 


and from the produG cut off the 


5 laſt figures , the remainder| 


ſhall be the degrees, and the 
fraction 
parts of degrees, which will 
eaſily be turned into ſexageſi- 
mal parts. And then the num- 
ber ſo found out for each Pla- 


to every number of his proper 


Planet in the precedent Table| 


—DE- INSTRUMENTIS | 


g 


lial numbers or progreſſes at K,| 


ſhall be the decimal| 


net, muſt be added reſpectively 5 


C:; 


* 


"PL ANe# 


TARIIS 


a3 


. Eodem modo re&ificabis 
Nodorum loca multiplicando 


| [per 57 motum eorum in Ta- 


bula K, ut ante correctio de- 


inde cutque Planetz reſpe&i- 


ve eſt addenda juxta motum 
in Tabula M expreſſum. 


M 
d 


aphelia Plancta- Earth 6 


59 Cancer 
30 Sapir, 
49 Lihra 
21Virgo 
49 Aqua, 
57 Sagit. 
Aphelia, & Nodii (rigide 
ſumpti) non ſunt fixi ſed con- 
tinuo moventur minimo ſpa- 
tio. Interim . quia morus eſt 
tardifſimus (quod ad hoc In- 
ſtrumentum) abſque notabil! 
errore per aliquot annorum 
ſpattum fixi imaginemur. 


rum ad An. 1673. | Saturn 27 

C Jupiter 7 
The Aphelia of \CMars © 
the Planetsftand} Venus 2 
thus in 1673, Latretr) 14 


| 


Error enim oriens ex Nodis 
fixis in annis' Zo, non excedit 
18S min. {crupula prima 1n ipſts 
Marte & Venere, ut antca 
monſtratum. Error etiam ex 
fixis Apheliis 1n 3o annorum 
curſu erit circiter Z1 min. in 
Terra vel Sole, 35 man. in Sa- 
turno, 24 Min.1n Towve, 33 Mm. 
in Martc , 39 min. 1n Verere, 
2 min.in Mercurio. Error 
{ane in his Inſtrumentis ſatis 


tolerabilis. 


© 
to. , 


| C: and ſo the numbers of that | 


| Table ſhall be redified for the 
year 1730. 

In the fe ame manner you may 
 recjifie the places of the Nodes 
by multiplying the former num- 
| bers of the Nodes motion at K, 
into 57, @k«c. as before. Then 
the correions muſt be added 
to each Planet reſpedively ac- 
cording as the places of their 
| Nodes are expreſſed inthe Ta- 

ble M. | 
N88 | 


Nodi Plan, Aſcen- 
entesfic tant Anno 
1673. 

Che Aſcend. Nodes of 
'he Plan. ſtand thus 
#1673, 


The Aphelia, and Nodes 
ought not to ſtand ftill (inri- 
gour) but to move continually 
ſome ſmall quantity. re be 
cauſe theſs motions are wery 
ſlow, they may be permitted to 
| ftand ſtill for ſome number of 
| years without much Prejudice tg 
theſe Planetary Inſtruments. 

The errour of Latitude wc. 
ariſeth from the immobility of 
the Nodes, is in Zo years(even 
in Mars and Venus) not above 
s minutes, as was ſhewed be- 
fore. And the errour in Longi- 
tude, which ariſeth by reaſon 
of the immobility of the Aphe= 
lia, will in 3o years time be 
about 31 minutes inthe Earth 
or Sun; 38 min. in Saturn; 24 

min.in Jupiter; 33 m.in Mars, 
| F 2 39 min. 


| 3 
Canter 22 27 Saturn 
Cancer 5 30 fupiter 
CAaur 15 33 Hars 
Gemint 58 Venus 
Taurus og Mercn, 


— 


_—— 


_—_— 


— — 
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| 39 min. ia Venus ; 52 Min. int 
| Mercury ;* which may well be 
' endured 17 theſ\ e mannuary 
| Theorics. 


Pp 


— 


\ 


Maxime f Saturn 


Planeta- Tupiter 
IN rum In- © Mars *® 
clinatio- |} Venus 


nes. , {1 Mercury 


——— 


—— 


or. / 


32 > The Pla- 
I'9 uets grea- 
50;> teft Incli- 
23 | Aations. 


54 ) 


4 


2 
1 
L N 
3 
6 


Diſtantia Apheliorum di- 
videndz ſunt per numeros cui- 
que Planetz in Tabula H ad- 
zunQos, ultra Centrum 1n 1iſ- 
dem partibus quouſque opus 
fuerit continuandz. Sicdiſtan- 
tiam Solzs 3 Terra COmpara- 
veris in Semidiametris Terre. 


ſecundd/ {1 Saturn: diſtantiam 
multiplicaveris in 400 , Fowis 


1n 200, Martz 1n 100 , Vene- 


ris, Mercurii, & Terre in ca- 
dem, cum illis Tabula per 50 
numeros facile ob corum pro- 
portionem ſubduplam in me- 
mor retinueris. 


EO habe Saturn 85. | 
| F-- FR Fo hain 92 = 
| #4: yy Mars 56, 4 
' The Earth 


Si primo,in propria cuique Pla- | Earth ; If firſt they be mweaſu-| 


netx {cali menſuraveris, & red upon their proper ſcales : 


| Let the Aphelial diſtances 

be divided into theſe numbers 
here ſet fo every Planet , and 
continued in the ſame parts be- 
youd the Center, ſo farre as 1s 
needfull. So ſhall their diſtan- 
ces from the Earth andthe Sun 
be bad in ſemidiameters of the 


' and ſecondly , if Saturns di- 
ſtance be multiplyed by 400, 
| Jupiters by 200, Mars his di 
ſtance by 1003 Venus, Mercu-| 
ry and the Earth aponthbe ſame: 
fide with them by 50. Which 
numbers may be eaſily remem-| 
bred, becauſe they goe in a ſub-| 
 duple proportion. = | 


28 
69= 


PLANETARIIS. 


4 


R 


Fitted to juſt 


[40 degrees, | 
f 4 -: 
8-3: IP 
» 14 - BS 
3 {11 Ol 
4 ' | 14 46 
5 118 36 
6 |22 32 
7 [26.35 
; $ 30 49 

9 35 16 F 
10! 40 CO \ 


Q 


Fitted to 60.degrees - 


Þ 14] [26 59 


3 23s 28 23 
3 42 [29-48 
ri4 571_$031.15 
"36 00 32 43 
7 27] 3472 


16 18] 145 34 
177 36]. 147 33 
1854; [49 15 


22 53 55 27 


12s =4 Fe 33 
| 25 1, Io!60 Co 


m_——, 


——_— 


_—— — 


- Ts T gble is to devide the Owal in the Theorics, out of hs | 
equally 4 divided 3 degrees. 


_ 


| ; — —— —— — 
YT, 
2 5 bs + 0 
4 jo 20 q 46 [2 29 
5 [O25 48 |2 28 
6 jo 30 50|2 27 
$ bs: os 5212 26 
IO —_— 2 ® [54 2 23 
55 |2 23 
hy we 8 56 220| 
a4 4 a. IE  158]2 16 
[DE 
le) cet BY (ella 
811 24 | -— = Sy 
Tem hn Om Li 154 2 00 | 
22|1 40 EG - 65 [1 57] 
24\|1 48 : C6 |1 54 
25 iT 5ST | 68|1 47 
COT Tet > 7912 39 
20|1 54 mM” L_ 
? ®. 7 I 31 
26|2 00 ; os 88. 
Ja 2 21 | Sms .. 9. 75 I is 
701 13 
; 24/216 , —-0O ? 7811 03 
135j2 14 6.4 
Hs = 
vi oe v4 © 32 
O 2 
ner] It O 22 
[413 364 DIET 
OE TUNG 90 00 
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Epoche. ANOMALIZ Epoche. 


Ad An- Saturm., Jovis 


Terre 


A artis 


Veneris 


Aercur 


#0s 


— 


Epoche | 


Epoche 


Epoeche 


Epoche 


Epoche 


| Epoche | 


194 80 
194 72| 217 62 
I94 641 315 33 


II9 90; 229 


I12 
354 


| 


281299 78; 
o8 
88' 122 15 


$0 -"#7 | 


238 78 
' 240 15 
247 53 


237 6 


194 57| 53 94 : 
120 4 


194 49,150 75 
194 41|j248 45| 3 28 
2 | 194 34| 346 171246 ©8 

194 26' 83 88|128 


83 


s | 213 34 
304 52 
35 71 


126 8g, 
218 o8' 


242 91 
244 29 
245 67 
=97 v4 
248 42 


61 55 
139' 27 


216 99 


294 73 
I2 4. 
90 14 

167 86 

245 _5$ 


Ad Meridiem primi diet 


A— 


Fanuarii,ſub Meridiano 


LQNDINI. 
, 


] 
Hz Epochz uti nunc ſunt 


durabunt ad 1700, & ulte- 
rius ab 8 in 8 annos continua- 
buntur hoc modo. Ab ultima 
Terrz Epochi ſubducatur nu- 
merus Terrz affixue in Tabula 
adnexa, Vit, O. 077, in reli- 
yo Planetis, ultimis eorum 

chis numeri afhix1' prout 
Tikdats monſtrabit ſunt ad- 
dendi Tabulz motuum {e- 
quentes nulla indigent corre- 
Qtione, correttis enim Epochis 
nihil amplius reſtat. corrigen- 
dum, 


Theſe Epochaes do endure 
till 1700. If it be required 
to continue them further for 
every 8 years , then from the 
laſt Epocha of the Earth muſt 
be ſubtraGied the number bere 
ſtanding by the Earth , namely, 
0.0773 and in all the other 
Planets the numbers bere et 
down muſt be. added to the| 
laſt Epocha of each of them 
ftanding in the ſuperiour Ta-|| 
ble of Epochaes. All the cor- 
Gon that is requiſite is tobe 
done in the Epochaes , in the 
reſt of the Tables of motions, 
which now follow , there will 


| be no need of any ſuch things, 


(Earth 000... 077 Subtr) 
| Saturn 097 . 711 Adde 
Pro ſingu- Fupiter ; 242 . 800 Adde, Forewvery 
lis annis. Mars O91 . 186 Adde* S years. 
| {Venus OOI . 377 Adde | 

(Mercury 077.719 Adde, 


Motus| 


PLANETARIIS 


MOTUS ANOMALILE. 


In annis "Earth = - | o S--- > 
; t 359.74] 12.21I 30.33] 191.27] 224-27 53-69 
2 | 359.49 | 24-41] 60-66] 22.53] 89.54] 107.38 
3 359.23 36.62|. 90.99| 213.80 314.32] 161,08 
4 | 3<9.69| 48-86! 121,40] 45,59] 180.691 218.86 
5 q 359-73 | 61.06 | 151.73 1236.86 | 45-46) 272.55 
6 | 359-45 | 73-27 | 182.06 | 68.13 | 270,23 326.24 
7 | 159.19 | 85.47 i 212.39 1259-39 | 135.001 19.923 


; - FER : / 
In Menſubus Ann Communis. \ 
MYE, | x \1 
| Earth R = o Y __ 
Jani, | 3055 | 1,04 | 258 | 16.24 | 49.67 | 126.86 
Febr. 58.15 1:97 4-99 | 30.72 | 94-52 | 241.45 
CAart. | 88.70 3-OI 7-48 | 47-16 | 144-19 $.31 
| April, ' 118.27 4-Ol 9.97 | 62.88 |192.25 | 131,08 
ka p 148-03 5-o5 | 12 55| 79-13 | 241-93 | 257;94| 
(Jaw, 178.9 6.05 | 15-04| 94.85 | 289.98 20.71 
Jul. 208.95 | 7,09 | 17-62] 111.09 | 339.65 | 147.57 
Arg. 229.50. 8.13 | 20,19| I27.34 | 29.31 |: 4-43 
Sepr- 269.07 | 9.2Hy 22.681 143.06.1 77.38 [437.20] 
Offob, |299.62 j 10.17 |> 25.26 j 159.30 | 127,04 | 164.06 
Nev.  *|329.19 | 11.17 | 27.75 | I 75-02 (175-12 [286.8 | 
Dec, 359.74 * 12-21 ! 20.23 ] 197-27 "224.77 | 53.69 
4 . - \N . 
In Menſibus Anni Biſſextilis. 
Earth h YL & 2 Y 
fax. 30.55 I.04 | 2-58 | 16.24 | 49467 | 126.86 
jFebr. 59-14 | 2.01 | 4.99 | 31-44 | 96.13 | 245-54 
" [Met 89.69 | 2.94 | 7-56 | 47-69 | 145479 | 12.40 
Arril. \ 119-26 4.95} 9495,1. 63-41 ] 193-86 ! t25-17 
Maſe |149.541, 5.08 | 12.63 | 79:65 | 243-53 | 262,03 
Jun, 179-38| , 6.09 | 15.12 | 95-37 | 291.58 | 24.80 
ful. 209-93 | 7-12 | 17,70 | t11.62 | $41.25 | 151-66 
Ang. 240.49/ 2.16 | 20.27 | 127.86 | 30.92 | 278.52 
Sept. | 270.05 | 9.16; 22.72 | 143.58 | 78.98 | 41-29 
Offs. 1 300.61, 10.20] 25.34; 159.83 | 128.64 | 168.15 
Nov. 330.18 11.20 | 27 I75+55 | I76,71 | 290.92 
| Dec. 360.73 | 12.24 | 30.41 | 191.79 


ms 


226,37 5778 


-” 


> 2nd 
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DE INSTRUMENTIS , \ &e, 


MOTUS ANOMALIZ. == : 
_ [in dicb | Barth | _h L | d 2 [+ | | 


Ce$9 o 03 '  ©,08 O52 I-60 4-09 

I-97 | 0.07 O17 I-O5 3.20 8.18 

2.96 6.10 | 0.25 | t+o57 | 4-81 | 1202 | 

2.94 | ©-12 ©.22j 2.10)! 6:41 16.7 | 

4.93 { O-t7 | 0,24 2,62 8.01 | 20,46 

$egT 0,20 ©.5O 3-14 9.5t | 24655 

6,90 | 0.23 0.58 3-67 
7.88 | 0.27 } 0-66 4-19 | 12-82 | 32.74 

 $.87 | 0-30 0.75 4-72 | 14-42 | 36.83 
—_ . |; Io 9.86 { 0.33 | - 0.83 5-24 | 16-02 | 40.92 
E. it | 10.84 | o.397 | Ogr 5-76 | 17.62 | 45-02} 
| 12 11.93 0,40 I ,00 6.29 | 19.23 | 4911 

I3 I2.81 0.43 I.08 6.81 | 20,83 | 53-20 
r4 | 13,90 0.47 1.16 7-34 | 22.43 | 57-29 
. ©,50 I.25 7.86 | 24.03 | 61.38 
0.53 1.33 8.38 | 25.63 65.49 

17 | 16.76 0.57 | 1.41 8.91 | 27-24 | 69.57 
18 | 17.74! 0.60 I.go | 9-43 | 28.84 | 73-66 
| 19 | 18.73 | 0.63 | 1.58 | 9-96.] 30.44 | 77-75 
| | 20 j: I9.-71 fF 0.67 | 1.66 | 10.48, 32.04 | $1.85 
| 21 20.70 0.70 | 1.75 | 11,00| 33.64 | 


hy 
hang 
[1 
ml 
ts 
009 
OI 
Q 
A 


Ln 
—— 
mY 
Dh 
bs 

&& 


| 22 | 21.68 | @.73 1.83 | I-53 | 35.25 b go, oz 
Ct | | 23 22-67 077 I-gt | I2.05 | 36.85 | 94,12þ 
| 24 | 23.65 | 0.80 1-99 | 12.58 | 38.45 |.98.22| 


25 24.64 0.83 2.08 | 13.10 | 40-05 | 102531] 
26 | 25-63] o.87 | 2-16 | 13.62 | 41.66 | 106,40 
a 26-61 0.90 2.24 | T4-I5 | 43.26 | 110,49 
28 |-27.60 | 0.93 2.33 | 14-67 | 44:86 | 114.58 
29 | 28.58 0.97 | . 2-41 I5-20.| 46.45 |118,68 
| 30 | 29.57 I.00 2-49 | 15.72 ] 48406 | 122, I. | 
| 


31 } 30.55 | 1.04 2.58 | 16.24 | 49:67 [126.8 


Sic tandem abfolvimus om-| Theſe are all the Tables that 
nes Tabulas his Theoricis ne- | are\to be ſet npon the Theori- 
ceſſarias ad colligendas Xqua- cal plates , whereby the equal 
les five medias Anomalias in | or Mean Anomalyes may be ga- 
 cujuſque diei Meridie. Quo- | thered to any day at Noon. The|Y |* 
modo autem concinne inſcri- | manner 'bow they are to ftand 
bantur in Inſtrumentis, & | upon the two Plates with ſuch 
unaquzque affixa Orbitz , | convenience that they may be 
propriz Planetz convenien- | ready for uſe , annexed each to 
tiſime diſponatur ad uſum , the proper Orbit of its own 
abſque reliqui operis ads. , Planet , without bindrance of 
| mento in ſchematibus videre | | the other work that is there 
ft. drawn, may beſt be ſeen pon 
| amy Pvovies, 


den ©: 
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OBSERVATIONES 


ECLIPSIUM. 


Obſerwatio Eclipþ Levaric \ 


Auno 1639, babita ad News 
hous prope Coventriam, 
Decembrys die nous complete 
horis 1.3, 58 mit. of meris 
diem. y 


Preſentibus & aff iſtentibus Jon HA NNE 
PALMER, & JOH NE 
TWYSD E N. 


I 


W—_ 


| Bicuratio Cuculi 

5 (ie.) 75 dig. Rigel 

alta 24 or.684 min. 
Hora noctis. 12 

45 min. Obſcuratioe Diametri 


: five 8 digit, Rigel alta 24« 375 


Hora noctis 12 gr. Go M. 


Illaminatio diametri ;; five 


 |11.dig. paulo plus alt, Ar&uri 


31g. 56 ;m, Hora noGis 3 gF+ 
45 m. Verſabatur Rigel, inter 
Meridiem-& occalum Ardturus 


|wtem circa plagam Orien- 


15. * 
Aſcenſfio 


Ly 


The obſervation of che Moons 
Eclips, which happened ar 
New-boug nees Coventry,the 
nioth daylof Decemb. con- 
plete in the year 1638, 
I 3 h, 58 mM. after 200n. 

efence 8 


In he wh the aſliſignes 
O HN. 
| ToOHN TWYS DEN. 


# ta ſg), 7 Og: ; z Were 
S , darkned when Rigel 


The hour of the night 12g. 45. 


Two thirds of her diameter, or|: 


eight digits, were obſcured when 
Rigel, 44 nyt 34 £7-3 7 #%. the 
bour of the uight L2 gr, $9 #, 

1 Of the diameter enlightned 
or ; 1 dyg. and ſore wht more 
ArQur. bigh 31 gr. $6 3*. the 
haur 3 h. 45 #8. Rigel was fs 
tween the South &» W eft. ArGus 
rus upon the Eaſtern coaſt. 


"þ 


The 


ALMER, | and 


AlF her Circletbat Js | 


was high 24* 68 3 m.| 


——_— 


aa. LE” 


OBSERVATIONES 


|209gr. 4 


am notem'poſt diem decimam | 
ram 4® ſequentem 2E9g.00 m. 
tronem primam erat 1 29. 45m-1 


12 gr. 50 min. Adobſeryatio- 
nem tertiam 3 gr. 45 m. Prout 
calculo accuratifſimo patelcit. 
Latitudo enim Coventrie eſt 


52 gr.29 m. quod ſ{zpe exper- 


8 gr. 41 m. verſusauſtrum, & 
ejuſdem Aſ. R. 74 gr. 20 min. 
Nam Longitudinem habet 


71 gr. 49 Mm. Jatitudinem 31 gr. 


Y I:'Mm. 2. Auſtralem | ArGurzs | 


etiam declinat verſus Boream 
21 gr. 8 min. & Alc. R:: habet 
49. m. Nam longitudo | 
ſtellz r99 gr- 11 m.: latitudo 


Borea 31 gr. 02 min, wy 


[I Obſervato- Eclipfis -Liung- 
ris anno 1641 hbabita Lon- 
dini in Turri ad clivum St. 
Mariz , o&avo die Ofobris 
\eirca doin oGavam poſt 

meridiem. 


' Nittum non viſum denfts 
nubibus impeditum. 

Quadrans peripheriz ob- 
ſcuratus quando horologium 
oftendit minuta 3 poſt quin- 
tam horam; 'Hora noQtis 6 gr. 
O9 min. 


Altitudo Ar&yri x7 gr.31 m. 
unde hora nos 6 gr- 17- min. 


Aſcenſio re&a Solis ad medi- 
Decemb. 268 gr. 49 m. ad ho- 
Ergo hora noQtis ad oblerva-|f, 


Ad obſervationem ſecundam | 4 


tus ſum. Rigel autem declinat | 4 


horolo- 


The right Aſcen. of the Su 
at midnight, after the tenth of 
December 268 gr. 49 m. four 
hours after 269 g.oo m. There- 
ore the hour of the night was 
at the firft obſervation 12: gr. 
m.At the ſecond 12 gr.go m.| 
At the third 3 gr-45 mM. 45 by an | 
exa& calculation it appeareth. 
Fox the latitude of Coventry 5s 
52 gr. 29min. as I bavwe often 
made trial. Rigel declines S gr.| 
1 #1. towards the South ,, and. 
bath right Aſcenſ. 74 gr. 20M, 
For its longitude 3s 71 gr.4.9 m. 
with Southern latitude 31 gr. 
11 min. Arcur. declines to-| 
ward the North 21 gr. 8m. and | 
bath right Aſcenſ. 209 9:49 m.| 
F or its longitude 3s 199 gr.| 
II > Min. with North latitude 
31 "gr. 02 m. 


[I Theobſervation of the E- 
clips of the Moon, made| 
upon St. Mary-hill neer the 

Tower in London,the eighth| 
' day of Ocober about 8 at| 
uight, r 


gore hindred the « feb 


of the beginning of it. | 
A quarter of the Moons 
perzphery was ob ſcured at three 
minutes paſt five by the clock. 
The true hour of the night was 
then 6. 09 m. 
\ The altitude of ArCturus 
I7gr 31 m. whence the hour 


of \ 


——_— 


— 


E CLIPSLUM 


horologium autem oſftendit 5 ' of the night was 6.' 17 m: the 


= 
horam1om - 
A 6 . 2 
Circumferentiz Lunz 5 ob- 


oy 32m-- Inclin 
a 


Zenith: 
Altitudo ArCuri 12 gr. 19 m. 
hora igitur noCtis | 6,. 52 min. 
Indicante horologio '5. 43 m. 
TArGarus' verſabatur ad Occi- 
dentem, oo 
*Alticudo Capelle 2x g.o3m. 
hora” igitrir noCtis 7 gr. 26 m- 
indicantetgrologio 6, 14 :, in- 
clinatio 53=# Zenith. Hzc ob- 
ſervatio fuir accurata. Capella 
;narer Septentrionem, & ortum 
ſita- $1 F. 


| 
; Hora 1gitur noctis 7. 49 7 » PEr 
[horologium 6. 35 !. Circumfe- 
rentiz , & diametri Lunz pars 
tertia obſcurata. ' Inclinatio a 
Zenith vetſus auſtrum 45 gr.;. 


itz ut { circumferentiz Lunz , 
& : diametri fuerint eodem 
[momento obſcuratz ſequitur 
diametrum umbrz ad diame- 
trum Lunz 2 - plan, vel prout 
7 ad 3 Copernicus ſtatuit 2; 
fere. Ut 403 ad i150. 


\ 


\ 


Altirudo Capelle 25 g. 03 m. 


Hor. igitur no&tis 8 hora 08 m. 


| 


| The hou 


I 


clock ſhewed 5 hours 10 m. 
+ Of the Moons circumfes- 


- 
= 
& 


* (ſ{curatz indicante horologio 5 | rence were obſcured when the 
atio go gr. 


clock ſhewed 5 hours 32 m.+, 
her Inclination from the Ze- 
with was gogr. | 

The altitude of . Ardurus 
12 g-15 m.The hour of the night 
6.52 m.The hour of the clock 5. 
43 m- Arcture was' in the Weſt 
quarter, 

The altitude of Capella was 
21 gr- 03 >. The .hour of the 
night 7, 26 m. The hour of the 
clock 6, 14. m- 5. The Inclina- 


tion from the Zenith was 535. 


This obſervation was very ex- 
act. Capella was. between the 


| DD {North and Eaſt. 
Altitudo Capelle 23 g. 35 m.. 


| The Altitude of Capella 
232r. 35 m. The hour of the 


Si obſervario iſtzc . fuerit juſta | + 


[ 


night 7, 493 m. The clock 6, 
35 i- 4 third part of the dia- 
meter of the Moon, and likewiſe 
of ber circumference were oh- 
cured. The Inclination from 
the Zenith toward the South 
45 gr-i, If this obſervation 
were true , ſo that a third part 
of the Moons diameter and pe- 
riphery were both obſcured at 
the ſame time, it followeth that 
the diameter of the ſhadow 3s 
to the diameter of the Moon 25; 
of her plain,or as 7to 3 Coper- 
nicus makes it 25. As 493 


obler- | 


to 150. 


Capella was high 25 g.o3 m. 


r of the night $ g_ 08m. 
E : This 
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EIT, 
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os ©: Earn dabaa. Per horolo- 


IEEE ELSY 


l. Horz. RT 


"54 4.conſtituunt thoram inte- 


| horalogio 6 gr- 51 min. hera 


| Dikenie.. x 


Thea <bſervation 7s WACerfazpy 


gium's gr.47 manclinatio 336 The clock ſbewed 6 b.47 m In- 
a /Zenth. clanation from the Zemth 33 *. 
- Quadcans oircuraferentie | A quarter of thc Moons cir-) 


cnaparence obſcured when the 


Lunz obſcuratus indicante 
igitur nos 7 h.o02 m. bour of the night 7, 02 m. 
Finis Eckpſeos preciſus in- 
dicante horologio 7h. 15-m.al- 
titudo \Capelle 23 gr. 43 m 

hora witur.nadis Þ h. 34 m. 


Inchnatw 66 gr. m. a Ze- 
nth Altitudo/ drciurith. 3 4 1. 


clips at 7, 


fromthe Zenith, Ar&ar. high 


night 7,17 3- 
Obſcuratio maxima-non ultra 6 ; Digit. 
' The greateſt vhje Car ation os not exceed 6 Digit 4. 


WſcR. Neel, Boy. 


{ Ardor. 209. J2 2498, Locus Soils 4A Jler. Locus Sol. = 25.36| 


Capeltz 72. 35 A. R.Solis 203. oy Aſc.Re&.'Solis 


Horz nods | .} 8. L7. 6.52. 7:2 
Hore horologii 5. 5. KO. 5. 43: 


203. 43 
. 7.50. '8. 08. 8. 34. 

ba 6..35- 6. 47- 7-15 

12. f.15. 1-19. L.19 


I.107. £09. T. 


Correttz per horologium juxta hanc Proportionem. 
nr ad 2" T7 min. : : Tta 'cc. k 


6.17. 6-53: 5546 1 OET+: 
| Horz horologii 5. 10. 5. 43- 6.14. 6.35. 6-47. 7-15. 
| Dice | x. 07. I. 10. ST 


Minuta horolagii automari 


whole hour. The quantities of 


gram. Tora Eclipſcos abſer- 
vatio , quoad quantitatem per 


The Clock wa| 


trium potuny! in:Semidiametro. diameter. 


The preciſe end of the E-| 
15 m2. by the clock ,1 
. |the altitude of Capella 25 deg. | 
[43 #* The hour of the ry 


) 


clock ſhewed 6 deg. 51 m- The ; 


"whe inclination 66 deg. 34 m.| 


Hora nos 7 h.17 m.; I GHeg. 34 mt. The bour of the| 


54 i In'#he clock made up af. 


the parts Eclipſed were all efti-| | 
mated by gueſſe. The altitudes 
conjeuram. Altitudines' cap- were all obſerved by a large 
w per amplum quadrantcm quadrant of three feet in Semti-f 


Auto- £EX#! | 


St 
—_— 


% 


*; 


mga ST—— — pony" F NP EIS — _—_ _ 


” I $9 os wee 
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3 Eclipſes Lune obſervata Au- 


brex, 72 Agro Somerſetenſfi. 


10 m./quod ex crebris ad $0- 
lem obſervationibus mihi in- 


notutrt. | 
+ 


Anno Dom. 1642 Septemb. 
die 27 , & noe in ſequente , 
vel note poſt diem Marts; & 


proxime antecedente 1 Digit. 
dametri Lunz obſcufratus. Al- 
tit. Dubhe 34 gr. 30m. inter 
Orientem , & Septentrionem. 
Hora 1gitur noCtiserat h. 1, 54 
poſt med.no&em. 

Immerſio totalis Alt. Dubhe 
39 gr. 15 m. 1nter Septent. & 
Ortum. Hora igitur nots,h. 2, 
48 m. ante -meridiem diei 28. 


| T2 Dig. Lunz 
49 hac igitar hora cpit Eclipſisfere. 


4 a erty As, 


' Auromatum fſanum & optimi|excellext good work, | 


 artzfic1i." 
| Horz Automati . Horz reſpondentes yerz. 

h. *..: h. $ 
5. 10 6. 17 

6. .OI 6. 07 

5. OZ 6. 09 

G- 223 G6. 42 

6. G1 7. . ON 


Latitudo Villule eft GI gr. 


Dubbe in Urla,Majort. 
Longitudo & 10 or. og m. Af. R. 160 gr. 17 Ms 


Latic.Borealis 49 gr. 40 m. Decl. B. 63 gr. 4x m. 
+  LocusSolis a 14 gr. 41 m.A.R. Sol.193 gr. 29 m. 


diem Mercurij publici jejuniz 


3 The obſervation of the 
Moons Eclips, as it happen- 
ed at Aubrey , in Somerſet- 


ſhire. The latitude of that|- 


Village is 51 degr. 10m. as 
it hath ſeveral times been 
obſerved by me. 


ww 


In the yeer 1642 Septem. 27 
at night , or on Tueſday night 
preceding Wedneſday « day of 
publicke faſting. 

1 Dig. of the Moons diame- 
meter obſcured. Dubhe high 


34 deg. 30 m. between the Eaft | 


and North." The hour therefore 


night. . ;F8 : 
The total immerſeon. Altit. 
of Dubbe 39 deg.15 m.between 


North aud Eaft. The hour of 
the night 2, 48 m. before the 


11 Dig. Lunz 5.4 54' herz quz ſunt diffcrentia inter horas 1, 54" & 24 48" 
58/ 55” horx. Quibus cx 2,48” ſubdutis reftant horz 1; 


«.B 11 Dig. 


n00n, of 28 day. 


of the night 1, 5 4, mt. after mid-| 


Wt. 
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11 Dig. Moos - 54/ of an hour, which are the difference betweey 1, 45” and 2,48 | 
12 D.g, Moon £. 58'55" which being ſubdued out of 2, 48” there remain 1 h. 49 
the beginning of the Eclips, very neer. | | 
4 Eclipſis Lune obſ, ervata | 4 The Eclips of the Moon 

Londini Anno 1643 Septem. obſerved at London Anno 
die 1 7,qinter boras V eſperti- 1643'Septem. 17. Between 
nas 7 Oe 8. 7 and8 after-noon. 
Latitudo 51 gr. 3O m. Latitude 51 deg. 3o m. 


He altitude of ArGur. in 
titudo 19 grad. 3o min. | the Weſt 19 degr. 30 m. 
Quando £diametri Lunx IWhen= of the Moons dia- 


[erat obſcurata hora Velperti-|meter was obſcured. The bour| 
(na 7 h. 23 min. of the night was 7 deg. 25 m. 
Emerſio totalis.Inter obſer-| The time of the total emer- 
| - [vandum altitudinem ſtellz fi-| fron, or of the full reſtitution of| 
E- 2 (lum quadrantis effrafttum eſt | ber light was 7h. 45. 

, ita ut non potuit ullo modo 
| emendari. Tempus inter cun- 
dem a loco: oblervationis ad] *- 
| __ [cubiculum(paſſibus & pulſibus 
. [zſtimatumJerat circiter 8 horz 
| [quo tempore pedis Auſtralis 
A Andromeda altitudo inOrienre 
q | erat 34 gr. 38. Hora igitur poſt R 
merid.fuit 7 h. 55 m.unde {ub-| > Z 
latis 8 m. reſtat tempus emer- | , 
fionis juſtz hor. 7, 45 m. Tem- | : 
pus totius reſtitutionis. | 0 
Ar&uri "2« Auſtralis ped. Androm. 6 ; 
R. Aſcen. 209g.53 m. R. A. 25 g.53.m.Loc. Sol. « 4 g.20 m, 
| [Decl.Bor. 21'g.06 m.Decl.B.4o g.36 m. Aſc.R. 153 g.55 m, 


as | 


R&Gnri in Occidenti al-| 


s. Eclipſes Lune obſervata' s The Eclips of the Moon ob-|} | 
Londini Annoi645 Janna. ſerved at London An. 1645 
31 die Venetis znter boras. Janu. 31 upon Friday, be- 
Veſpertinas 7 &» g. | - tween the hours of 7 and 9,j}} [e 

\ at night. _ | g 
|; Latit. 51 deg. 30. m. | / The latit. 51 deg. 30 m- J 
| | | Erat 


Mt —_— 
——— 
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x EN * 
Rat Cor Leonzs (ub alti- 
Þ rica 27 grad. 35 min. A 

— Quando - diametri Lunz 
ol Þ [crat obſcurata. Hora Veſper-| 35 min. high. The hour of the 
a © [tina 7, 58 + | "I night was therefore 7 h. 58 1. 
Emerfio totalis contigit| Total emerſion happened when 
quando Cor Leonzs erat ſub al-{Cor Leon. was 32 gr. 18 min. 
titadine 32 gr. 15 m.Hora igi- 


height therefore the hour of the 
z| | [tur pomeridiana fuit 8, 25 4. [night was 8 h.2g2. 


Quarter of the as.” 
diameter obſcured when 
Cor Leon. was 27 deg. 


E Baſiliſcus . T 


| [Aſc. R. 147 g-22 m. Loc.Sol.Jan. 31, horag.p.m.e 22 g. 44m. 
P * 
© [Pcc. B. 13g-40m. Alcenſion rea 


| 325 9.07 m. 


| 6, Eclipſis Lunz obſervata Londini 1649, Maij\y * : 


; 
Dig. obſcur. Horz no&is, 


MI TE 
+ T4 af Tnclinatio 
4+ T-. 22 EN cornuum Lus«|. 
> i. 33 E:-3 neacty:-gr. 
*.. 38 A 3 : [4 
. 85 I. 46 4 
Ee 7 
I 1. I. 58 {73 : 
12. 2. 02 - : 
iC | 
Una humilis & tempus ne- | "FF He Moon was low, and ' + 
buloſum non permiſerunt | the time cloudy, affoorded 
_ ob{ervationes fieri ad vo-| not ſo punctual obſerva- 
tum. Attamen magna adhibita 7707s as was deſired. Tet great 
erat diligentia tam 1n inveſti- | care was taken .both for enqui- 


ance horis quam in phaſibus | ring the true hours, and judg-, 


judicandis. | | ing the parts Eclipſed. 


An 
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CE EE ee Es, an bs Is = ve ens. ce es ny 0 


lin obſ{curatione maxima. - 


18 Eclipſis Lune 


7 Eclipfis Lune obſervata in 


Collegio Greſhamenſi- 


Ocpit obſcuratio hora 5 
Januarii, Anno 164.7. 


20 min. 


- Digiti abſcifi 4: , non plus 


OO Min. P. mer. 10 diet 


Defiit obſcuratio hora 10, 


7 An Eclips of the Hong ob-| 
ſerved at Greſhan Colledpe, 


00 -min. afternoon Fa- 
nary 10, 1647. 

The darkneſs ended 10 h. 
20 Min. 

Digits obſcured were but 4. ! 
inthe a obſe curation. 


| ——— — 


Eſtonz i» agro Northamp- 
tomienſi, Anno Domini 165 2 
Marti 1 4jbers tertia p.med.| 
noGem. 


bf ervata\ $ The Moons Eclips obſerved 


— — 


asit happened at Eaftor in 
Northamptonſhire, March the 
14! 652 about three of the 


Ig. ob{curatus x. Quan- 
do Aquila diftabat 3 me- 
ridie 79 gr. 44min. in 
plaga Orientali, ergo hora no- 
Qis 2 h. 30 m. 

Dig. obſcuratus x {. Cauda 
Cigni alta 52 gr. 30 m.in plaga 
Oriental!. 

1 Digit. obſcurati 6 fere. Ho- 
rologium Solare monſtravit 


.|horam tertiam juſte. Spica Vir- 


ginss diſtabat a Meridie verſus 
Occidentem 36 gr. 42 m.Ergo 
hora no@is 3 h. 6 m. 

Digiti tandem obſcurari e- 
rant Circiter 10, fed tempus 


phaſes, nec finem potuimus ob- 
{eryare. 


Latitudo loci G2 gr. 15 mM. 


A JOH. TW YSDEN. 
-” & JOH. PALMER. 


nebuloſum erat, ut reliquas | 


w—_ te. te ————— ——— Er ao EEE er YO TE TOE UT EEE roma 


| clock at night. 


Aquila w as diftant from 
the Meridizn 


x 
oe&3 -* 


in Ati- 


' Dig. obſ cured 5 
ct. Cign! wis 62 gr. 
high in the Eaſt quarter. 

Dig. obſcured 6 , when the 
Moon 


\ Virginis had then Azimuth 
from the South W eftward 36gr. 


might was 3 h. 6 m. 

There were at la$t about ten 
Digits Eclipſed , but the skie 
became cloudy, ſo that we could 
make no farther obſervations. 


He obſcuration began 8. 


| 

| 

ll | 

| Ne Dig. obſcured whenl | 
( 

| 

| 


whedl 
30 * 


ſhewed juSt theep of the 
clock upon the Sun Dial, Spica| 


42 m. Therefore the hour of the 


1 Ob- 


en 


"oc a. 


—— 


. Obſervationes habitz Lon- 
dini z# wico appellato (Old 
Bayly) ad Eclipſim Solis 
Anno 1639, Maij 22. Poſt 


A SAMUELE 


1 The Eclipſe of the Sunne 


which happened May 22. 
P. M. 1639, obſerved in 
Old Bayly at London. 


FOSTER, & 


JOH. TWYSDEN. 


merifliem. 
atitudo-Londini hic ſtaru-, 
i= 51 gr. 32 m. tantum | 
enim ali antehac , & nos! 
dicidum deprehendimus. Alti- 
|tudo ſolis obſervata ante in- 


ceptam Eclipfim 37 gr. 36 m, 


| [Unde deducitur hora diet ker. | 


3 gr. 47 m. 20”, Locus enim: 
Solis erat = rYogr. 50 min.. & 
declinario competens 22 gr. 8 
min. Poſt Eclipſim finitam al- 


titudo Solis obſervata 15 gr. 
oo min. per. parallaxim , & 
refractionem correQa erat 14] 
gr. 54 min. Ex 11} altitudine 
eiicitur, hora 6 h. 15 00”".Dif- 
ferentia remporum obſervato- 
rum H. 3.4720” & H.6.15 
m.oo eſt H. 2h. 27 m. 40. 
At motus Automati, per quod 
phaſes obſervavimus, ad-tem- 
pus iſtius obſervationis erat 
tantum Hor. 2 h.26 min. 3o,, 


. [tardior juſto 1 min. 10”, vel 
707, correca evadit ut infra. 


Digiti in diſco Hore correfte | Dig. in dife 


He Latitude of London 

| is 51 deg. 32 min. for ſo 
others and we have alſ(s 
obſerved it. The Suns altitude 
before the Eclipſe began was. 
37 deg. 36 min. the hour 3 b. 
47 m.20 . At the endof the 
Eclipſe the altitude of the Sun 
corrected was 14. deg. 54 min, 
the hour 6 h. I5 mix. 00".The 
differencebetween H.3.47' 20”, 
and H. 6.15 mw. 00",is 2h. 27 
#1.40 . But in that time the| 
obſervatory Watch had gone but 


2 h. 26 m. 30”, too. ſlow by 1 m. 


10', or 70'. The time of the 
Watch.correGed, is as below. 


Hore correfle 


Solis obſcurati, b. , ,, | Sol obſcurath, $f 0-08 
0,00 4.0146 8.00 4.51-50 
I,00 4-07-44 8-44 4+57*+5 3 
2o2 TI 3o] -19T ___ F042 | 
Les Sn 4 is - ns Max, obſcur. medium Eclipfis, 
4-00 4.25-18 Tel7 5.29438 | 
5.00 4-31-41 6.44 $.34-10 | 
6.00 4-37-58 | S-I779 = $-49-43 
7.00 4+45+47 3-40 5.51.18 
| | I,00 6.05.40 
Finis totins Eclipſeos. 6,10-27. 


2 Obſer- 


"_ 
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 |deſcendensa ſupremodiſco ſo< 


2 Obſervatio Eclipſis Solaris ; The Eclips of the Sun ob- 


' Londini Azguſti 11, 1645. 


Tnitiny: Obſ curationis accurate obſ* ervata 
Ke 9.53 


| The beginning of the obſcuration was carefully obſerve 


Obſiucas. Dig. 1! F- 


Digit. 
Digit. 

Digit. 

Digit. 

Et poſtea 


I 
A 
.00 
5 
Hucuſque tantum duravit 
obſervatio reliqua ( nimirum 
durationem , & quanritatem 
maximxz oblervatianis &c.) 
nobis jnviderant nubes. Ca- 
pit ctiam circa punchum 25 gr. 


3 
4 
5 


: 

s 
oo 

> 

5 

Oo 

S 

19 


| 


lari verſys occaſum, ' 

Qbſervgſtnus etiam tria 
punaa quz diſcus Lunz in 
margine , & diameter difſci So- 
lis pertranſiit. Nimirum 334 g. 
& 85g. (in circulo diſci a ſupre- 
mo pund&o {. {. ſignorum ): & 
5 *, digit. diametri. 


Jam vero Solis crat circiter 
52 gr. ; ab Apogzo. Er Luna 
96 gr-1ab Apogzo. Et juxta 
Lansbergium Diameter Solis 
ad iſtam.Anomaliam eſt 34 m. 
diameter Lunz 32 gr3. Atiſtz 
diametri non conſentiunt cum 
obſervatione. Nam Solis dil- 
cum in 12 dig. vel 120 partes 


dig. Obſervavimus. 


{erved at London A 


guſt 11,] 
1645. + & 


$K 


| 
Ba. | 
hor. 10. | 
hor. 10. 
hor.1 0, 
hor.10. 
hor.1o. 


I 
233 
32}; 
37; 
49 


The,digits Eclipſed were at | 
loft 5 +, obſerved. n 
- TheClouds now hindred any | 
farther obſerwation. 
It began at 25 deg. deſcen-| 
ding from the ſupreme diske of| 
the Sun towards the Weſt: . 


We obſerved likewife three| 
points made by the dis ke of the | 
Moor in the limb, and the dicke| 
of the Sun, to wit 334 dey. and| 
3g m. (in the circle of thee disk| 
from the bigheft point ac1cording| 
to the ſeries of the ſignt:s) and|| 

2 dig. of the diameter. Hf 

The Sun at. this tinze was a. 
bout 52 deg.? from the Apoge-\ 
um. Andthe Moon 96 d eg." from| 
her Apogeum La nsbergius| 
makes the diameter of the Sun : 
at that Anomaly 34. min. and of 
the Moon 32 deg.'*. But theſe 
diameters agree uot nith.obſer-|. 
vation. For we diz ided the 


diſtri- | 


| 


Suns 


mn <a 


WISE o— on Ir EEE ey oe OI — 
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\ 


ded M6 OE” —_— n, 


| Tempora accuratiſſima. 


| ————_— 


ECLIPSIUM. 


Tiſtribuimus quarum diſcus 
Lunz occupavit faltem 119. 
Ut vero 120, FI9:: 34 ad 
33 43" Minor 1gitur eſt dia- 
meter lunzLansbergiana quam 
apparuit & Celis 5 id eſt mi- 
nuto fere ſolido, 

Juxta Keplerum Diameter 
Solis ad iſtam Anomaliam eſt 
30' 10”, Diameter Lunz 31, 
41s adeoque diameter 'lunz 
major eſt diametro Solis at ob- 
ſervavimus minorem. Nempe 
Solis diametrum 120 lunz 119 
partium. Oportutt 1g1tur dia- 
meter lunz fuiſlſe 29'55", non 
autem 31 41”. Lunz igitur 


[diameter eſt (juxta A eplerum) 


x' 46” major juſto,id eſt duobus 
fere minutis. | 


parts, of whichthe Moon filled 
at leaſt 119. But a5 120, 119: 
34 533 34" ThereforeLansberg 
Diameter is leſſe then it appear- 
ed in the Heavens by 58", that 
is almoſt a full minute. 

| Kepler makes the diameter 
of the Sun at that Anomaly 30” 


31 41”, It 0 the diameter of the 
Mooz 3s greater then that of the 
Sun, but the obſervation makes 
it leſſe. To wit,the Suns diame-« 
ter 120,the Moons 119 parts. 
The diameter therefore of the 
Moon ought to bawe been 29 
55"n0t 31 41". So that Kepler 


Suns diske into 12 dig. or 120: © 


10”. The diameter of the Moon| 


46" too great, almoſt 2 minutes. | 


| 


—— 


obſervata in Colle- 
Londiai. 


E18S Ex * 
be, harend 


z Eclipſis Solis 1649, Oftob. 


—— 


2 h. 36 m. 1 Juſtus fenis- 


mm | — 


3 The Eclips of the Sun 1649 
October 25 afternivon, ob- 


ſerved at Greſham Colledge 
in London. | 


The accurate times. 


makes the Moons diameter 1' | 


1.59 4 Dig. 
2, 147 2t Dig. 
2.18 2: Dig. 
2.212 Dig. 
2.295 1 Dig. 


me 


Hor Mznuta, 
12. 41 Fuſtum Initiam, 
12.53%: x Dig. 
I. 02 2 Dig. 
I.12 3 Dig. 
1.26 - '4 Dig. 
Max. obſcur. 4: Dig. 
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. 
p 4 
= 
. . 


d OR 


OBSERV 


ATIONES 


4 Eclipfes Solis 1652, Marti | 


29,ante meridiem, obſervata | 


4 The Suns Eclips,obſcrved at 
London 1652, March 2g, 
before noon. 


He beginning could not 


Londini. 
. 11 "Re He s k 
fm Dian | IN initio nubes ob- 
DO _—| I ſtiterunt quo minus 
9-46 |4.2 cerneretur. Poſtea 
he" by vero, ſequentia obler- 
9, Y ce .. 
10,0497. 35 | Vavimus. 
| 14.4 pg Juſtam initium co]- 
10.30 |[1O, Wo | . 
Darden | ligi poterit proportio- 
10.38 10.8 E| naliter, f1inter ſe com- 
IO,FT 9 - at | 
"026 (8x &| parentur oblervatio 
10.578 EE | nes tres primz. Nam 
11.07 *-4 = | per cas, colligimus 1 
IT.LI 5-8 « ® o » o h 
17.18 [445 FYL| digitum abſolvi in” 6 
Tn : $ | minutis horaris; adeo- 
Iles AB hm 
11.34 [2 >| que 4.2 digitos =_ 
I-40 jr 11n 25 minutts. Sub- 
11.46  Tafiaſuis ag 5 


latis 25/,ex 9 h.46 m. 
Reſtat 9g h.21m.pro hora initij 
juſtt. | 
Duratio erat hor.2,&25 m. 
MediumEclipfis erat, hor.1o 
32 min. fi comparentur quinta 
& decima obſervationes. At fi 
comparentur obſervationes 
ſexta & oQtava incidet medium 
tempus maximz ob{curations, 
in hor.1o, 34 fit ſane obſ{cura- 


|tionis maximz momentum, 


hor. 10.33 = 

In margine, 11 digiti afti- 
guntur horz 10,31 ! min. Lu- 
bricitati maxime ſubjicitur 


? 


be ſeen by reaſon. of the 
clouds. , 


ſy 


The juſt beginning may be 
colleed by proportionality if 
the three firſt obſervations be| 
compared together. For from 
them we may gather that one 
digit was abſolved in 6 minutes] 
of an hour , and therefore 4.2 
in 25". Take 25' ont of 9g h. a6{| 
there refl, 9 þ. 21' the weryſþ 
ganning. N 


| Tr continued about 2 hours, 
25 minutes. 

The middle was at 10 hours 
32 min. if you compare the} 
fift and tenth'obſervation. But 
by the youu aud eight it will be 
at to h.34. Let us allow it 
thtrefore to be at 10 h. 33. 


o 

In the' margine T1 dig. are 
aſſrgned toto h. 317. Butthe 
obſervation of the moment of 


obſervatio momenti maximz 
obſcurationis. Et 31 * differt 
tantum 1 ! m. afſuperiori tem- 


the greateſt obſcuration is ſub- 


pore. Ergo obſcur. max. tuto 


Capl 


Je& to much uncertainty. The 


difference is but x min. s from 
the time above ſ; pecified. beres|. 


fore 


—_—_—— 
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capt poterit in hora 10, 33 m. 
ante meridiem Loxdin;. 


Ex tribus pundts diſci Lu- 


naris in diſco Solis obfervatis., 


| collegimus,diametrum Solis,ad 


diametrum Lunz efle ut 12 ad 
12.24. | | : 
Juxta Keplerum, Diameter 
apparens Solis erat(Martij 29) 
30.49. Ergo apparens diame- 
ter Lunz fuit 31.998. 


AF VEeIO CX Tabb. Kepler: 


diameter Lunx eſt 32.466. 
Error eſt 15.458 namis. 


Juxta Lansbergium appa- 


rens Solis diameter erat 34-53. 
Ergo apparens diameter Eunz 
fuit 35.008, Et ita equidem ex 


Lansbergi; Tabb. exerpitur, 


nempe 35 minutorum exacte. | 
' | Tables towit, 35 m. exaGily. 


t 


) Semidiameter Sqlis t 0 = 6.0000 Digit. Solis. 
Semidiameter Lunz T e = 6.1200 Dipit. Solis. 
Summa Semidiametrorum # p, vel t.q, = 12.12. 


t I =1.12 Dig.Solis,: 7] = 


ip) — #7] = 145-64 = To. 


I'2 


Hujus y/ q = Tp _ 


' fore we may ſafely allow it to 
be at London before noon , at 
10.h. 33 min. 
From the three points of the 
Moons diſcus obſerved in the 
Suns, we gathered the diame-| 
ter of the Sun to beto the tha- 
ter of the Moon as 12 to 12.24.” 
According to Kepler the ap- 
parent diameter of the Sun was 
(March 29) 30.49. Therefore 
the apparent diameter of the 
Moon will be made 31.908, | 
But by Kelplers Tables the, 
diameter of the Moon will be 
found 32.466, The error is| 
1'. 458 t00.much, mY ; 
According to Lansberg, the 
Suns afgarent Diameter was 
34-533. Therefore the apparent 
diameter of the Moon wilh, be 
made 35.008. And accordit 
it is taken out of Lansbergs. 


x.2544. 7p|= 146.3944: 


'0681, 


__——— 


OBSERVA 


FTONE | 


5 


Ut 2h. 25m... 1 hor. 


59 deg. 59 min. Dig. Sol. 


ſept. Aſcend. 


p 1 at: hs mz 
Er q=2 .13628. Dig. Sol. Tota duratio erat2 h2gm; 
607 4 24.13623 . 9.9874 Dig. Solarium.| 
Ft tantus erat motus horarius viſibilis Lunz a Sole , nempe 


a 0 = 6. 2 
ag =7:. 12g. 08£=1I dig. 
e g = 6.00 | 


4 e = I. 12Digit. 
t tantaerat vifibilis latitudo Lunz', in medio Eclipſis, | 


Solarium. 


_ And ſo much was #be Moons viſuble latitude an the middle 
of the Eclips Septent. Aſcendent. | 


 Eclipſes Solis babita Anno 
Domini 165 2, 28 dig Marti, 
horis p. mer..21 ,, hoc oft 29 
Martiy currente,borss circiter 


Eſtonz 72 jagro Northamto« 
nienfi, ſub elevatione Pol: 


Borea. 52 gr. 15 m. Adhibi- 


tis idoness teſtibus. 
Methodus Obſervations. 


FT Ora aut circiter una ante 
Eclipfis initrum compo- 
ſui *hofologium ambu- 
latorium optimi artifieiz/minu- 
ta prima acCurate-indicans, -ad 
| horam proxime veram codem 
' tempore altitudinem- Solis ob- 


.ſervavi per quadrantem.  Erat 
) 


| autem 


tribus ante merid. Qbſervata|. 


Lat. 52gr. 15 m. 


, 


| He times of the ſewverall 
i phaſes of the Eclips were: 


obſerved by 2 minute 


which I judged the better way 


in this Eclips, becauſe the end| 
of it falling 'neer noon, a little| 
error zibbe altitude would bave| 
cauſed a conſiderable difference} 
in the time which by this way is| 


5 The Suns Eclips obſerved] 
at -Eafton in Northamptons| 
ſhire 1652, March 29 cur«| 
rent,about 9in the morning] 


— 


| |Clock,, 'exaGly made and corre- 3 
Sed from the true hour found| 
out by the Suns Azimuth, oft 

obſerved during the Eclips,| 


. 


avoided. 


Digit{ 
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| 7h. 26' 48” erat 77 gr. 
130 " X'merid. 
| R= 


6 Motus zuperi Comet Obſl, er- 
| eatus Eſtone ar: agro Nort- 


T 


| die. 


|nrochi dext. 


Albdebaran. EC. 


3 os 
> > 
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—_ 


autem Solis altitudo oblervata 


[19 gr-13m. {edper refractio- 


nem,& parallaxim Lansbergia- 
nam Correqa 19 gr-1o m.unde 
hora ex calculo erat 7 h 26 m. 
48 horologium monſtravit 
h. 21 oor 

Paylo poſt finitam Eclipſim 
obſervavi denuo Solis altirudi- 
nem 45 gr-20 m.  Parallaxis ad- 
denda 1' 37, 20”. Ergo vera 
alcitudo erat 45 gr. 21' 3 + 


{Automaton indicqvit 11 h.49* 


Locus Solis ad tempus max- 


| rages obſcurationis eſt. : 


19gr.16m.48” exTabb. 


Fan mc. Wipg. 


Declin. Solis 7 gr. 43 min. 


| Anguli horary ſupputati, ſunt | 
jex obſervata Solis Azimutha 


ad diverſas Eclipſeos phaſes , 


funde hore automati Corredte 


Hunt. 


| 


.. Arimutha” Solis ad dam 


— — 


: WD JR {QQALD., 


hamptonienſi, ſ#b elewatione 


Ie Martss 16 Decembris 
quando media in ſe&io- 
ne Tauri erat in Meri- 


"Cometa diſtabat3 A pede He- 


21.00 
Diſtabar ab Oculo Tauri , 

12.10 
Cometa 


© 


: Di its | Hore Hg A &i> Angul, 
obſca- | Auto- |. corre- | muthe —_ | 
rat, |[inatis |. Fa. | Sola, | 1. 
00.00 | g.l5 | 9.19 t 
I.I5 ge24 9+27 1 36 
2.30] 9.32 | 9.35 46.32 |; .Og9 
3.00] 94535 |} 9-38 [45456|* 5537 
4-30] 9.44 | 9:47 
50] £46 | op} . 
5.30! 9.52%} 9-56 14050; 31.05 
e,1O| 10.05 [10,08 | 
8.30]10,083| 11.114 | 
9.00[10.Ir [10.14 | _, 
9:30 lots | to.rs 
IQ00| 10.18 | 10.31 | 
30 | 10.23 10,26 
IT.00 110,26: [10,29 
IT. 51 10328 To,31 Y Bo. 
10-45 F10.324[10,352 | 
I0,00| 10.34 [1997 $4 
9-00 | 10.46 | 10,49 " 
8.45 | 10.50x3| 10.53 - 
| 8.00 | 10;52 3] 10.553 
7:00 [10.59 | 11,02 Ds | 
6-00 |1t.04 |] 11.07 | 18.29 [1348 
4-90 | 11,17 4 
3-IF|II,257 
IL.O5]I1.30% | 
T- | IT-35 | 
0.45 | 11-38% 
o0.col 11.40 5 13:42-24 6,11 | 4.24 
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6 The motion of the lac 
Comet as it was obſerved at 
Eafton in Northampton-ſbirg 
Anno 1652, Lat, 52d.15!m. 


TJ ivy Decem. 1 4;when 


pol: 52 gr.15 mh. Anno L652, | 


$, onth; 


the middle 


, ID—=I2"T — —_— 
OCD IOCEINIERX 


ftarre an: the 


pſecHon of Taurus - was 


"The ke was diftant 


the right foot of Heniochus 


From the Buls eye | 


12.00 
And 


; HF 


21.00 


« 
*F 1, ” 4 - . 
/ e-1 "_ numer by 


# 


, 


GBSERVATIONE SS 


; 


BY : 


Cometa erat reliquis 9.06 + | 
dentalior ut in adjun 


Invenietur ex Calculo. 

Longitudo Cometz ad hanc 
obſervationem Tauri 26.45 
Latitudo Bor. 3-30 
" Die Mercury) 15 Decemb. 
 Diſtantia*3 pede Heniochi 


dextro 22d. 17m. 
Ab Hirco 25 OO 
Hinc longit. s 25 17 
Latitudo Borea 9 oo 


Auſtralis in Cauga Ceti in 
meridie. 


Die Fowis 16 Decembris. 
Linea rea extenſa per Cen- 
tra duarum in pede finiſtro 


| Perſeiattigitlmbum Comets | left foot of Perſcus, touched the | 


Wnferiorem, & ab invicem Wand: 


diſtabant. 


Die Peneris 17. Tempus 
nebuloſum. 

Die Sabbati 18. Formabat 
triangulum quaſi zquilaterum 
cum duabus lucidioribus capi- 
tis Meduſ.. 

Dre Solis 19. Tempus ne- 
buloſum ſemel tamen ad{pexi 


lumwe 


KIﬀH. Ad. Cds eee mtr 


And was Weſt from the ref ”" 
a inthe figure. * ' +} 


Hzs longitude at this obſer- 
vation will be found Taurus, 
26.45 
With North Latitude 3-30 
Wedneſday the 15 Decemb.| 
Diftance from the right foot| 
of Heniochus 229.17 m.|. 
From the bright ſtar called 
Hircus. | * 25.00. 
Therefore bis longitude was 
Taurus 25. x7 
North latitude 0. 09.00] 
The Soutbernmoſt in thel 
Whales-tail was in the Meri 
dian. 


Thurſday 16 December. - 4 | 


| one frow the other. 


right line extended through the 
Centers of the two flarres in the 


lower limb of the Comet , an 
they 'were at an equal diftence E 


riday. 17. Was clonay. 


Saturday 18. It made wery 
neer an equilateral Triangl 
with the two bright ftarres in| 
'Meduſas head. 

Sunday 19. was s cloudy, but| 
once I ſaw in the Night of it 


much 


a, © 
YJ 
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' [Jamine valde diminutum, & ab #2:ch d ecayed about two de-, 
| oculo Gorgonis , duobus circi- | grees diſtant from Gorgons eye, 
ter gradibus diſtantem.& pene | and very necr in a ſftreight line| . 
in linea reaa cum oculo Tarur:. | with the Buls __ 

Die Mercuriz 22 Deeemb. | VVedneiday the” /2 2. The 
Intercipiebatur a linea rea! Comet was intercepted by a right 
cranſeunte per oculum Gorgo-| line that paſſed through the 
| \zis , &obſcuram ſtellulam in | Gorgons eye, and the obſcure 
finiſtro humero Perſei. Di-  ftarre in the left ſhoulder of 
ſtantia Cometz ab oculo Gor-| Perſeus. I; was diſtant from 
gons erat 4 g.40 m.verſusOcci- | the Gorgons eye Weſtward 4. d. 
dentem, paulo ſuperior ad Bo-| 40 w.It was alittle above thoſe 
ream, & ter utraſque ſtellas|ſtarres toward the North,and in 
pene medius videbatur Come- |the middle between them wery | 
=; 2p 

Prima in Capzte Ceti in Me-| The firſt intheVVhales bead 
ridie, | = was in the Meridian. | 

Die 7ow% 23 Decem. hora | Thurſday 23 , @ little paſt 
nos paulMupra undecimam. |eleven. The Comet was diſtant 
.| Cometa diſtabat ab oculo Gor- |from-theGorgons eye 5 d.25 m. 
[gonis 5 g.25 m. ſuperior verſus |WeStward, yet above it toward 
||Boream, & Occidentalior, & |the North, and in a right line 

in reQa linea cum ſiniſtro hu- |with the beft ſhoulder of Per- 
mero Perſei.Lux valde debilis. |ſeus. Its light was very dimme. 

Die Veneris 24 Decembri. | ' Friday the 24. It was di- 
Diſtabat ab oculo Gorgonzs ſtant from the Gorgons eye 6 d.| 
6 gr. 23 min. &in rei linea |23 m. andin a right line with 
cum, humero Perſe; ſiniſtro. | the left ſhoulder of Perſeus. The 
Lud adeo debilis ut viſum fere |/ight was ſo dimme, I could 
effugit. Ad verticem noſtrum | hardly ſee it. It ſeemed to tend 
videbatur tendere.  ( [to our Zenith. 

FSSSIST SDSS CITI TOI 

|D)S Mercurij ſecundo Juli Pon Tuefday the ſecond of 

ſtilo vetert An. Dom. 165 1 July inthe yeari65 1,about 
|[Eftene in agto Northampto-| eight of the clock at night, at 
nienſe, ſub elevatione poli Bo-| Eaſton 7» Northampton-ſhire, 
|realis 52 gr. 15 min. ad horam |#nder the elevationof the North 
circiter otavam pomeridianam | pole 5.2 d. 15 min. I ſaw i the 
Sole tunc tendente ad occa- | body of the Sun(through an ex- 
ſum. Per Telleſcopuum opti- | cellent Telleſcope whoſe Glaſſes 


| mum E were 


—_—_—— 


w—_ 


15 O BSTRVATIHONES- | 
mum cuJus Vitra erant probe , were very clean ) a very dark, 
abſterſa intuebar in di{co So-| round ſpot in diameter about 
lari maculam rotundam ni-|the 12 partof the Suns diamter, 
gerrimam, cujus diameter crat|whichto my fight appeared ftili 
12, aut circiter diametri Solis| i: the ſame place for a matter of 
pars, & licet tenues nubeculz| 9 or 10 min. thoughthiif clouds 
hic illic volitantes frequenter | often interpoſed,and hindred me 
corpus Solis viſui eripuerunt 3 |from the ſight of the Sun for al 
attamen redeante lumine ad | ſhort time. The left margine of 
horz minuta 9,aut'decem quo- |the Sun*was very uneven, and 
ad viſum apparuitFoco immo-| tooth'd in the manner of a ſaw, 
ta. Siniſtra Solis margo cerne-| as inthe adjoyning Scheme. 
batur inſtar ſerrz dentata, ut TT » 
in ſubjeca figura. he | + 
© | Credofuiſſe unamex macu-| TIconceive it was one of thoſe 
lis quas Galilens, Scheinerns, | ſpots which Galileus, Scheine- 
Hewelins , & ali) obſervarunt. | rus, Hgvelins, and others hawe 
Nam Mercurium iſtic loci ſul-| obſerved. For 1 cannot ſuſpe& 
|picari non poſſum ob latitudi- | Mercury in that Mtce,by reaſon 
nem quatuor , aut 5 graduum | the lateſt Tables, give him neer 
quam recentiores Tabulz A-| 5 deg. South latitnde,though in 
ſtronomicz ei tribuune licet in | longitade be be not far. diſtant} 
- [ongitudine non multum diſta- | from the Sun.it muſt be a ftrange| 
i bat a Sole. Stupenda eflet iſta | refra&on that conld lift hins up; 
[refractio que Planetam 1n (perhaps in the wery Horizon) 
'|zpſo forſan Horizonte eleva- ' tothe Sunthen bigh 1 ' deg. and 
ret ad Solem,tifnc altum gr.1 ! |therefore not ſubje& toſs preat\ + 
aut circiter, & propterea tantz |a refraction as was Mercury. | 
refraQtioni non ſubjeGum. A- |Tet have we relations inHiftory| }|. 
qualem tamen, aut certe paulo | of ſome refraGtions either equal, | | 
minorem aliquando prodide- |or not much inferior. Captain 
runt hiſtoriz. Thomas F acobizs | James of Briſtol , wintering in 
(vulgd Fames)Navarchus Bri- | az Iſland of America iz thel.f| | 
ftollienſss , dum hybernaret in | longitude of 305 deg.almoſt, 
|  |Infula quidam Americana in| North latitude 52 d. inthe year 
q 6 longitudine fere 305 grad. lat. | of ourLord1632,in the moneth| | 
2 Borea 52 gr. An. Dom. 1632 | of February ,foundthe Suns ap- 
mettle Februarij, comperit or- | parent riſing 20 m. of time be- 
tum Solis apparentem citiorem ' fore the true ought to hxwe been, 
ortu vero 20 minutis temporis, 45 he ſaith in þis voyage, prin- 
| ſicut Oo ee Wl | 


7 
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\ Anglice conlcripti pag. 64 un- 


ljn Sole Oriente refractronem 
aliquot graduum referente K e-| 


{rit-mihi maculum iſtiuſmodi, 


- {tam poſtea,licet ſzpius tentavi, 


- [In Meridic quoad-longitud., S 8. 58 


/ 


F 
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ECLIFSTUNM 


| ſicut iple teſtatur icinerari) {ui 


de lequitur refra&tionem Solis 
fuifſe fere trium gr. | 
Hollandi quoque poſt Tar- 


tariam Hybernantes notarunt 


plero Epir. Aſtr. lib.1. pag.60. 
JW. Lantgravins Haſſte obler- 
|vavit Venerem duobus gr. ſu-. 
[pra Hor1zontem quaſi per horx 
quadrantem,& prorſus evane(- 
cere.» Hewelins Selenograp. 
[pag.197. Quicquid certe fue- 


nec marginem Solis ita denta- 


non contigit videre. 
Calculum loci Mercury ex 


[hence it follows that the Suns 


recentioribus Tabb. ſupputati 
[hic infra ſubjeQum habes. 


AC / 


Latitudinem 4, 10 


Lamtndinem : 3.17 
| Ecſtadii Ephemer. Longit. S 19. 08 
. 4Laticudinem 4+ 05 


| 


Locus Mercurij juxta Tab, Lansbergij. 
Sg d , , 


Fl 


Equal. motus orbis Y 3 17 20 33 
&q. motus Solis I 50 18 40 
| | £q- morus Apog. Y 4 00 03 19 
Anomalia Centri 3 50 I5 21 


arent ng tary", additiv.0 02/27 30 
Longit. Mercurij Centrica x 52 46 10 
\Anomalia Orbis vera 
| Proſthap.orb.abſolut,ſubtr. © 7 07 43 


of the late$t Tables. 
Ephemerides Origani exbibent locam Mercurij, 


© S19d-19'16' ; 
= :Argolt Ephem. faciuut long. S 9.41 & 


$0 79d.45-10 


3 t4 53 03 


ted in the Engliſh tongue P-64- 


refraCtion.was ncer 3 Geg. 

The Hollanders wintering 
behind Tartaria, obſerved in| 
the Sun riſing a refraGion of 

ome degfees.Kepler Epit.Aſtr.|_ 
Cop.lib. x.p.60. W.Lantgrave] . 
of Heilen, obſerved Venus 2 d,. | 
above th: Horizon to ſtand ſtill 
there about * of an hour , and 
then ſuddenly to vaniſh Hevel.' 
pag-195 Selenog.What ever zt 
was of this, I am certain it was 
never my fortune ſince to ſee 
the like ſpot,nor the margine of 
the ſun ſo uneven , though I 
bave often tried. 


I bawe added the calcula- 
tion of the place of Mercury out 


' @* 


S I9 d.42.27 
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Tempus in ſexage-2:” 477 27” 24d. 207 


| op 


—— $0 *0 


Diſtan. Y 3 nodo Auſtrino 4 8 22 25 
Ergo latitudo declinationis 
auſtrina correfta 


 Latirt. reflexionis anſtrina 
correfta y © Q 19 3 


* . . 
Latitudo auſtrins' Merenr, 3 d. 49 14 F 


© 3 30 11 


_— 


| Verus locus Z ab &q.medio 1 45 38 27 | —— — gy 
Proſthapher. AquinoCtiorii o oo 10 13 Longitudo s B 15d. 4% 4ov 
Ergoverus CMercnrij locus 1 45 48 40 m—_y p 3. 49 14 
. _—_— Ss S 20 © OZ 
| Longitudo T S 15d. 487 497 | Pro Meridiano Gerans ” 
Locus 
"IEG _— > —— ————_—— 


4 


PX —_—_—— 


i 


*y 
i. 


| 20 >... OBSERV ATION E 5s 


_— 4 


Britanaicis. 


- compleaS d ! 15 q 1 


Dies 1'o o4 of 3z 
Horz $© or 21 51 


ve 4g © & 
| 1649 3 6 43 238 12 47 171 13 34 25 

- 106 F 23 440 00 17 220 Oo 15.5 
Junius o 20 43 190 oo co 520 oo 00 47 


——_— 


08 13 of 21) 


— Locus Mercurij ex Tabulis 


Locus Sohis B 20d. 03' 47” 
Logarithmus 500744. 


Tempora, YLong, | Aphel, | 


Nodus 


Anom, media |r 25 12 18 
Z#q. corre&. ſu. | 16 34 55 


ee ee CE 


Locus Þ Centr, fg 21 42 54 


Nodus fubrrah, |; Iz 51 08 
Argum. Latit, "Tg 7 51 46 
ReduR. ſubrc/ | 8 39 
Eccentr, reduQus *!g 21 34 15 

— 


Eurratex log, ſub, 27c 
Logarithm, currar, 464363 


Eccentr, reduR, 9g 21.34 15 
4 EIA — — 
Anomal, otbis 5 as 29 32 
4 {Dimid. Anom. 2 29 14 4 
»v {Logar,curratus @! 
radie addito. .1,464363 |} 
Logar, Solis ſubtr. {500744 | 
- . yy «6361 
Tang.23 d. 25' 33% P 
LA R 
dde 45 : : 


- 


Logarithmus 464633 . 


.Aphel, ſutr, 8 12 33 19 
Anomal. med. I'25 42 25|[lnclin. Þ 299”; 2119 
\ Equal. fub. 16 55 49[Redba, _ x 58/7 
Locus eccent, 5 | 9 21 30 04mg O Ee. 
Argum, latic, 8 07 04 20 — 
Redut. ſub. ,*, 858 Diſtanr. currar 440g 
Locus eccent.reduc,| 9 21 11 os mma 145751] 
Locus © ſubd, | 3 20 04 16 Different. 3773 


NS. CNY 


Tang. dim. Ano. 89.14 46 
Tang. $8 06' oc” 
Elong. a Solis 1d. 8' 46” 


, Sum.68 25 33 Co-tan. 959706 
It88303 


1148009 


10 c8 17 498 13 os 31s 13 Fl o8 


Locus Mercurij ex Tabul;s 


Locus Solis S 20d. 04. 16” 


Diſtantia Solisa Terra 101748 


Vincentiz Wing. 


| Longitugo I. 
Yalapes's 1 fe 4 is T ”s T5 / 
I6ot ,2 2. 49 43 811 o7 151 12 30 0 
40 [0 29 46 Oz [o or O08 100 gl 30 00 
10 16 of 23 44 |o 00 17 030 oo I5 0 
Julius|o 20 43 29 | oo co 510 oo og 44 
Dies z{a 08 11 of 
Horz $'e or, 21 yr 


5 


Long, med, & [10 08 15 448 13 33 191 14 15 4 


-. | d 
Anom, ccmmur, | 6 or ©6 5o Logar.ſummz 
Dimid. Anom, 3 oo 33 25 adſcifla furs 


—_—_—_—_—. ctr, 


Log. different. 3761401 


Tan. 89426/35!120064$}} 
+ Summa 1576788 

41636d 
Tang. 88 35 116042] 
Tangens 89 26 35 | 

Angu- parallac. 521 35. 

Locus Solis 20 04 16 

Long. Y vera 19 12 41 g| 

Sinus anguli comutationis g 18979 
Co-tang. inclinationis I0g5 3566] 
Summa ; 1924339] 


Locus Solis S 20 3 47 
S 18 55 cl Z 

| Longitudo ® S 184. 557 er” | wy 
Tang. maximz inclinat. * 99828] 
Sinus clongationis a Sole $3005; 
Sinus argum. laticud. 99667 
| Compl.Arithm anom.Qrbis I5797 
Tang. 4d. 51” latit-® Auſt. 2.89297 


| Latit. Auſtr. 4 5r 


Longitudo 2? Sg 18d. 55701" 
Ad Meridiem Londini, 


Sin-aug.parallatt 51” 35” ſubd. 8174996 


Co-tang, latitud. 1106834} 
Ergo lati Auſtralis eſt 4d- 53m. 


# 


| 


FINI1S | 


Longitudo y vera S 19 12 41 
Latirudo auſtralis 4d- 53 m, 


oA- 


Ad Meridiem Londini, 


— 


— i 


416360] 


= wa a a OR nr 


I TEE—I—o——_ 


_ 


> = To 7 


1 


"A Y'SGSo.S 1.2, —- os 


' 11nvernitur hac ratione : 


» 


pn 


| 


m4 


x 


altitudinem Solis horariam 
ad quamlibet latitudinem , 
ftruendis Tabulis altitudi- 
num commodiſſuma : quam a 
D. Foſtero vl:m acceptam , 
communicavit mihi D. Pal- 
merus, Econeniis. 


= [,titudo Solis 


} Meridiana 1n 


clinatione ſolis fimul compo- 
ſitis : 1n Auſtialibus relinqui- 
\tur alcitudo merid. poſt ſub- 
tractionem declinationis ſolis 
ex elevatione Xquatoris. 

-. 2 Altitudo ſolis ſexti (hoc 
eſt , in hora ſexta coſtituti ) 


Uc radius ad finum latitu- 
dinis , ita finus declinationis 
folis ad ſin. alt. EP. pS : : EB. | 
TE: 

3 Ur radius ad differen- 
{ttam ſinuum altitudinum fſolis 
meridiani & ſexti; ita cofinus 
horarum 3 meridie primz , ſe- 
cundz, terttz', quartz , & 


late Tables of the Suns Ho- 
rarie altit. for any latitude : 


ro me by Mr. Fohn Palmer, 
of Econ, who received it 
long ſince from Mr.” Foſter, 
I thought worthy to be here 
inſerted. 


He ſuns meridi- 
ADD 47 altitude 3s bad 


, clination of the 
ſun in North fignes, or by ſub= 
traGting it in South fignes,from 
the elevation of the Equator. 


| - 2 The altitude of the ſun 
at fix of the clock, 1s thus 


| found : 


As the radins to the fine of 
the latitude : ſo the fine of the 
uns declination; to the ſine of 
the altitude EP.PS :: EB.BF. 
3 As the radins to the dif- 
ference of the ſines of the ſuns 
altitude at noon and at ſix; ſo 
is the cofene of the firſt, ſecond, 
third, fourth , and fifth houre 


quintam, quz per ſolem pro- 
| ſtaphzreſip dabunt altitud1- 
;nes horarias folis , per totam 
« paralle- 


-' 


quintz , ad re&as primam, le- if 
cundam, tertiam, quartam, & | 


rom noon, ſeverally toa firſt, 
econd, third, fourth, and fifth 
lines, which by addition or ſub- 
tration onely , ſhall give you | 
the borary altitudes of the ſun 


—_ —_— 


| 
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Ratio facillima Computanat |An eafie way to calcu- 


which being communicated | 


A : through| X 


_ 
——— 


Oe 


a | 
\ - 


/ 


; 
, 


t 
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Ratio  facillims computand; S olis borarian 


{da cum finu_ altitudinis, ſolis |fownd , being added to the ſine 


parallelum, itemque per pa- through, out both, the ſame aud 
| rallelum politum. the oppoſe te parallel. 
| c 
P 
ATT] 


Nam rea prima velfecun- For the firſt line or number| 


ſexti compoſita -fit ſinus alti- | of the ſuns altitude at fix a 
cudinis ſolis in hors primi vel | clock,akes the ſine of the ſuns 
{ecunda 3 eademque eſt ratio | aWtztnude at one of the clock , 
in czteris horis , horarumque |the ſecond line added as before 
partibus 1n ſuperiore Qua- makes the ſine of altitude at 
drante uſque ad hor. fextam. | two; and ſo for the other hours 

Infra ſextam vero reftz | abowe ſix. | 
minores ( quz demi poſſunt)] Below ſix, take the ſhorter | 
de finu altatudinis folis ſexti | {;nes ont of the ſane of the ſuns| 
detratz relinquuat ſinus al- | altitude at 6 , and there ſhall 
titudinum horariarum, quams- | remain the fine of the ſuns al- 
diu fol ver{atur ſupra .Hori-|tztude in the correſpondent | 
zontem. "ve bour s. 

Ex'reis vero longiaribus| . And take the ſine of the al- 
ſinus altitudinis ſolis lexti de-| tizude a: 6, ont of the longer! 
tracus telinquit finus -altitu-|{z#es , and you ſhall leaqe the 
dium horariarum {ohs apud 'frnes of the altitudes with our 
Antipodas noſtros in codem | Antipodes ;in the ſame pareal- 
dechnationis parallelo ; -vel| let, which are equal to the alti-/ 
( quod idem_ eſt ) apud nos in res with us in the oppoſite 
parallelo, infra Aquatorem parallel. 


oppoli tO. 


; 
= | 
' ; |S FE ; 


SES. RS. . RR. 95. FOR. An 


| CO _— 


ad quamlibet latitudinem, &vc. 


CCS AY 
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DECLARATIO. 


In Analemmats oppoſito 
eſt Axis Mundi , itemque cir- 
culus horz ſext:z Þ p Tropicus, 


is, DC. Horizon SM. paral- 


lclus alritudinis ſolis fextt G K 


Teju{que finus B F. Dico, Ur 


radiuSad (in. lat. na fs de- 
clin _- ſnuum altitudini. EP. 
PS:: EB. BF. cut xquahlis 
AH. Deas vero AH de 
finu altitudinis meridiana fo- 
lis CH relinquitur diametra 
C A cu etiam zqualis eſt in 


'[oppoſito Quadrant. D G. 


Jam, Ur radius B C, ad dif- 


[ferentiam C A :1 ita cofinus 


hore quintz B 5, ad refam 
5 5, quz cum AH compolita 


fit tinus altitudinis {olis in ho- 


ra quinta. 

| Eademque reqa in infe- 
rigri ig ena, vel zqualis 
ejus 7, 7 dempta de 7 ©, vel 


ſolis in hofa 7 poſt mer. 


Porro ex rea. 3, 3, vel 


buic zequali 9, 9, fi domas 


fig. altirudo tolis fexti, 9 Q_ 
vel AH reſtabit Q 9 ſin. alri- 
tudinis ſolis apud Antipodas 
in hora nona,eademg; eſt altj- 
tudo {olis apud nos ad horam 


"ſnonam vel tertiam,in oppoſi- 


to Tropico . 


© — 


DECLARATION. 


In the Analemma P pt the 
| Axis of the World, and the 
 bour-circle of 6, DC Tropick, 
of > SM Hort: GK the 
parallel of the ſuns altitude at 
6. BF the fine thereof. I ſay,' 
As the radins to the ſme of the 
latitude : ſo is the ſine of the 
declinaf. to the ſme-of the alti- 
tude at 6,EP.PS:: EB.BF. 
iwhereto A H is equal. And 
AH taken out of CH (the fine 
of the ſuns meridian altitude 
WEST leawe the difference CA 
or D G. 
Now, as the radius B C tol 
the difference C A: ſo 0 the coſine 
of the hour at 5,B 5 to the line| 
55, which addedio AH,makes 
the ſine of ſuns _— at 5. 


And the / ame: «a or Þzs-e« 
qual 7,7 in the lower Qua- 
drant taken out of 7.0 or A H, 


AH, relinquit © 7 fin. alrit. | pod .7. © theſint of the ſuns 


| altitude at 7 afternoon. 


Alfo the ſine of the ſuns al- 
titude ad 6, 9 © or A H,being 
taken out of 3, 3, or 9,9, lea- 
veth Q 9 the fine of the ſuns 
altitude with our Antipodes 
at g.afternoon ,, and the ſame 
altitude hath ihe ſun with us 
the Tropic k of wy at 9 and at 
3 4 cloth.in the rect 


| 


| | 
Placnit | 
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"RY del eaſie way to calculate Tables of the Suns borary alt. Cc. 


tificium novim ejuſ, dem 


D. Palmeri quo ſolis altitudo' 


thum facillime computantur, 
ſve per weros ſinus &+ tan- 
gentes, ſive per eorum Loga- 
rithmos.. 


— 


PROBLEMA I. 


Dato circuli horari; angulo 
cam Horizonte, *juſdemque 
circuli arcu inter ſolem + 
Horizontem comprehenſo, al- 
titudinem ſolis ad quamli- 
bet declinationem @# latitu- 
dinem invenire. 


T radius ad finum an- 
gult rater horarium cir- 
culum & Horizontem 
comprehenfi : ita finus arcus 
iter folem & Horizontem 
comprehenſi ad finum alritu- 
dinis. Per Axiom. On I. 


i THE Ci. 


Illufiratio A ie. per 
. Logarithmos. 
UrRadius B C ad finum A five CA 72 gr. 10?) 


Log, 9978.6148 
Ira finus Bc (57 gr. 217) 9625.3028 


Ad finum ca (53gr. 17!) 119903.9176 


| Porrod angulus circuli hora- 


ri cum Horizonte fic inveni- 
tur. In triangulo PSH dantur 
angulus ad S rectus, item an- 
oulus horarius ad P 3ogr. oo, 


4 


& | 


— ___—_—_— 


| Placuit bic ſubjungere »Ar- Here YY I thou ght 


ood td annexe a new inven- 


| tion, of the {aid Mr. Palmer, 


 boraria pariter, & Azimu-| 


for finding the Suns altitude 
and Azimuth, at any houre, 


very ſpeedily; either by true: 


ſines and tangents, or their 


Logarithms. 


L 
Having the angle of the hour- 


PROBLEM 


the arch of the ſaid hour- 
circle comprehended be- 


and latitude. F 


hour=circle and the Ho- 
r1%L0N: ſo 3s the ſine of the arch 
of the hour-circle between the 


the altitude. By the 1 Axio. of 
Spber. Tr. of \Pitifcus. 


Illuſtration Arithmetica], by 
Logarithms. 
As the Radius BC to the fine of A. or of CA 
(72 gr.1C) Leg. 9978.6148 
$02h1 ſne 07 BC (57 gr-217) 9925 3028 


To the ſize ofc a (53gr. 17) I 19903; 9176 


\ 
b 


Now the angle of the hour- 
circle with the Horizon 15 thus 


S the right angle is given, 
P: Zo grad. oo min. and FS 
| the 


— COO—— 


{ 
circle with the Horizon, and| 


tween the ſun and the Hori- | 
zon, to find the ſuns hocary F 
altitude forany declination 


S the radins to the ſine of 
A the-angle between the 


ſun and horizon, to the ſine of 


found. In the triangle PSH,| 


C 


—_—— 
' 


__—_— 


te Rad, ad coef, larir, PS 


An new invention to findthe ſuns altitude at anybour: 


— —— —— 


& latus P S arcus latitudinis: 
Proinde per. Compendium 
Neperianum dixeris. 
; 978.9056 
9598.9700 
Be ad 119485.8750 
co-lin. anguli SH P 72 gr. 10-, 
eni zqualis eſt ABC,vel C A- 


lca {finus hoizÞ 


Arcum vero inter folem & 
Horizontem fic 1nvener1s per 
idem Compendium, 


Uc rang, latic. PS, ad Rad. 19937.5306 


Ita co-f, her.P5ad ce-r, arcus P MK 1O111.1004 
Vel,quod rantundem e2, ad rang. 9826.4302 
arcs HI, 33gr.51” 


[cut. zqualis eft arcus BD. 
Arcus vero B ÞD audctus arcu 


 (decl. ſolis in {ignis Borealibus, 


vel multatus arcu declin. ſolis 
ir 


the arch of latitude. 
| Therefore by my L. Nepairs 
Compendium, you may ſay; 


As the Rad, ththe co-ſ. of the lat. P'S 9786:9056 
So is the fine of the hour 9698.9790 


to 1 19485.8756 


the co-ſine of the angle S H Þ 


72 gr. 10m. whereto ABC 1s 
equal, or C A.” 


The arch between the ſ ul os 


fame Compendium, thus : 


As the tong.afthe lat. P'S, to thd Rad, 199$7:5305 | 
IOIILJCOL 


$0 is the coſine of P (the hour) 


ro the cotang. of the arch Þ H, or to 9826.4302 
the caagent of thearch 1 ; 


arch BD increaſed by the ad- 


or diminiſhed as 


North ſrgnes, 
B. much 


the Horizon is found by ths| 


dition of the ſans dechnat. in| 


, 


3387-51 | 
'to which B D's equal, Andthe| 


your 


_— CY bd. AD. _ tis She 
. 


*- » 
tg 2 
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21 min. ) pro, horis citra ſex- 
tam. Sed, pro horis ultra {ex- 


inter Horizontem & /XEquato- 
rem comprehenſo , eſt arcus 
poſtulatus. Ur inter hora 5, 
L O multatus arcu L's eſt 
5s O arcus poſtulatus. 


3 


— 


PRoBLEMA Il. 


Ex invent4, ut ſupra, ſolis al- 


diano , azimuthum ſolis in- 
venire. 


(JF tangens anguli inter 


horarium circulum & Ho- 
rizontem - comprehenfi ad ra- 
diam : ita tingens altitudinis 


amplitydinis dato compoſitus 
menſurat -azimuthum ſolis a 
meridie. Per Axiom. 2. Sph. 
Pitiſct. dQ 


J_d = 


ad 2 B13 gr. 25 m.qui com- 
poſitus cum arcu BM 24 gr. 
32 m. conſtituit arcum M 4 
37 gr. 57 m. menſuram an- 
guli azimuth M Z a. 


tam , arcus declinationis {olis But 
multatus arcu horarii circuli. &* mid-night, the arch of the| 
ſuns declination diminiſhed byl 


| 


in fignis Auftralibus erit arcus' much as the declinatio comes t6 | 
| poſtularus ( qualis Bc 57 gr. | #2 South ſeghes,ſhall be the arch] 


required (as Bc 57 gr. 21 m.)| 1 


in the bours from \noon to 6;: 


ſi abtracion of the arch of the 
borary circle, comprehended 


| 


titudine 3 & data circuli ho- | 
raris amplitudine a4 meri- 


Scilicet, Ut C A. 72. gr. 10,| 
ad ABgo:itacag7g. 17m. 


Ampli- | 


required. 
| IE 


between the Equator and the 
Horizon ſball be the arch re- 
quired. As at 56a clock L0 
leſfened by Ls is 5 O,the arch 


bp IAGD nn 


the hour-circle from the me- 
ridian given, to find the ſuns 
Azimuth. | 


comprebended between the 
bour-circle and the Horizon, 
is tothe radins : ſo is the tan- 


ad finum arcus, qui cum arcu| gent of the ſuns altitude tothe | 
| fine of an arch, which being ad- 


to find the ſuns altitude at any boar. | 


for the hours between 6| 


PROBLEM: H. } 


By the ſuns altitude frand 
above, and the amplitude of}, 


AS the tangent of the angle 


ded to the arch of the ampli-| 
tutle ., makes the arch 


dian. By Pitiſc. Spb. Axio. 2. 

Namely, As C A 72 gr. x0, 
to A Bgo:ſocag3gr.1 m.| 
ftoaB 13gr. 25 m. Sbich he: 
ing added to BM 24. gr. 32 m. 


makes Ma 37 gr. 57 m. the|- 


meaſure of the angle MZ a. | 


of the| 


|ſfuns azimuth from the meri-\ 


The 


—— 


| 
4! 


Trudini loci : 


WIE 


A new inveul on to fud 


the ous altitude ; at any » bowr, 


"Am plicudines vero circulo- 
{rum borariorum inveniuntur 
Rac ratione.. 


Ut FAS P K; ad rangenR 
arcus K I ( 3o gr. 00 ans | 


' Jra ſinus PS(52 gr. 15m.) 
ad tang. amplitudinis S H. 


'Computa wit pro tua 6 
titudine quinque angulos ad 


[1,2 3» 4, & 5. 


Et quinque arcus circulo- 


rom horarjorum _P.1, P 2, 


| 1P3 P4,&P5. 


| fee 
| Et quinquearcus Hor1zon- 


tis $1, $2,S$3, S4,&S5. 


Quibus ſemel compertis ,/ 

facili negorio compuraveris 
|Tabulas altitudinum & azi- 
[muthorum ad omnes declina- 
[tionts gradus. Nam angulus 
ad 6 ſemper eſt zqualis Iati- 
& arcusS 6, & 
6 P (ſemper ſunt quadrantes. 


Þ 


: Expedit 26 4tem pruno luppu-| 


[tare robs. 4 alticudines & azi- 
[mutha in uno circulo horario 
per totum annum priu{quam 
procedas ad alium circulum. 


En 


Cul SP clt MB 24 gr. 32”. | 


[your place. And the angles 
S 6, and6 Þ be evermore qua=| 


| 


carcles are thus _ 


As the radius PK tothe 
tangent of K I 3o gr. oo m. 


So x5 the ſine pf P'S 52 gfo 
15 22. to the tangent of SH or 
of MB 24.gr- 32 m.. the Yam- 
|plitude required; 


Compute therefore once for 
your latitude the 5 angles 
”y 2, 35 4» ©: YL 

And the arches of the 


Mgr P L, P a,f I4F 43 
andP 5. 


And the 5 arches of the Ho: 


S 5. 


Which being found once 


ſerve you itt 


The amplitudes of the hour, 


oY 


rizowS1, $2, $3, S$4@n| 


Pl f r ever 
t 


your ba 
muth for the whole year, with 


eaſe and ſpeed. For the angle 
at 6 is equal to the latitude of 


And notegthat it is your beſt | 
way to take the hour-circles 
in order : and compute all 
the: altitudes and a%imiuths 
for the whole year in one cir- 
cle, before you proceed to an- 
other. , | 


itude to hk Tebles| 


of the ſuns altitude and a%is| 


ERR 
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8 A new invweiition to find the ſuns altitude at any bour. 


forme m. 


Enhic Tabellam angulorum | Here is a Tablc of the ar-| 
& arcunm pro latitudine |ches and. angles requiſite fot 
52 g7. 15 min. requilitoram. | my latitude 52 g. 15 m. The| 
Tu LeQor ſimilem facile con-| Reader may eaſily make ſuch 
ſtruxeris latitudini ſuz con-| another for his own latitude 

+ |whatſoeveritbe. 


{ Hor. 1. 2. | | I 


deg. min'deg, min, deg. min 


Anguli horar.cicc. cum Horiz. |80 537210 64 21 
JArcus circulorum horariorum | 36 4833 51 28 42 


OO 


deg, min 


57 59 


2ITI IO 


_—___ 


53 45 


IT 20 


|[Amplitud. cicculor. horarior.|1z 5824 32 38 20! 
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PROBLEMATA 
GEOMETRICA 


V A R I A- [ 


— 


I 


of SAMUELE FOSTERO 


Olim Aſtronomiz Profeflore, in Gollegio 
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De ratforte Diametri ad 


PROPOSITIO I. 


| Phdipheria etibali ff minor perin#errs ortlenati Poligon; eerculo 
oo ctrcamſcripti » Major perimetto ordinati Poligont circuly 


znſcripti. 


Declarat. F895 


( 
i 
iQ: 
'S N 


SSDISOVEE 
DIS KORN 


* 


+505 


«® 


2-75 Reus c be minor eſt dbf major c.goe(i.c. 


JI 


minor _ tangente arcus cjuſdem mayor; 
ſubrensa. 

| Dempunſtratio L Major eſt ſubtenſa 
| quia ſubtenſa c ge brevior eſt quacunque curvi linci inter 


en terifinos dufto, per Definit 4. lib, r. Exclid. 


altitudo erit 4 b xqual. 4 c, & cuus baſis eſt tangens d b f ex- 


46 dl f c{ſe majorem arcui r Þ e. 


|  PROPOSITILO IL 


X 


|S: Dzameter Circuls ft 


( 


Eritge, vel gc finus 1 
Erit etiam bf, vel bd cangens 1" 


©4848. 13681.10764 


— A. 


j 


pundtar, ec Jucenda,& Propterea breytor eſt arcu c b e per eoſ-|| 


| IL Minor eſt tangente d f. Nam per demonſtrata ab Ar-| 
cbimede ad propofitionem primam libri de Dimenfionc Cir- 
| cult Triangulum » cuyus latus fit 2 c , bafis vero zqualis arcui} 


|cbe. erit zquale ſeGori cb & 4,8ed edangulum cujus latus ſive 


cedit przditum ſe&orem figuri exteriori c be f b dattamen al- 
titudo 2 b, vel ac in utriſque eſt ___, Unde ſequetar tan- 


L ©0OD0. $000. OO0000 par- 


tium erit Pe- Ymajor quam Z1415-92653.57748. , 
_ pheria. minor quam Z1415-92653.61440. | | 
It arcus c h, vel be 1. | 
| ae 
Ergo fi radins 44 b fit 19000.00009.00000.00000} 
4c 


Doh oag 13681.11333| 


Duplicatis 


(f 


; 


| 


| 


| 


A 


| The circumference of a circle is lefle then the perimeter of 


A 


[ 39 BIS) ſubtenſe. 


|ſubtenſe , becauſe between the two points c and e the ſubtenſe 
jc ge is ſhorter then any other curved line, and therefore then 


[des proves in his firſt Propoſition ( of the Quadrature of a| 


[zangent d bf, is greater then the forenamed ſector by the exte- 


% — —— 


 Problemate Geometrica varia. 


- VOY t 


Of the ratio that is hetween the Diameter of a| 
| __ Circle, and the circumference. 
PROPOSITIO L. _ 
any ordinate Polygon that circumſcribes the circle : but 
greater then the diameter of any ordinate Polygon inſcri- 
bed within the crrcle. | | 
LESTIBHe arkche is leſſe then dbf, great- Fig. i. 
L.< XR. er thencge: that is, lefſe then the 
#54 tangent of the ark, greater then the 


Demonſtrat. I. Greater ther the 


the argc be drawn through the ſame terms, by the 4th. Deg; 
i. Euchd. | F] 
2 Leſſe then the tangent df. For by that which Archime- 


Circle ) a triangle whoſe ſide is a c,, whoſe baſe is equal to the 
ark c be will be equal to the ſefior c bea. But the Triangle 
whoſe fide, or altitude is a b equal to a c, and whoſe baſc 3s the 


tior fugure C b e f bd, and yet the altitude, or radius a b, or a c 
i in both equal, therefore it will follow, that df 3s greater then 
the ark.c b e. | 

PRO POSITIO IL 

If the diameter of a circle be of 10000. 00000. 00000. parts, 


The ma "_g 3+415-9265 3.57749 


| ſhall be lefſe 31415.9265 3.61440 
Et the ark c bor bebe 17. 2 
i W ac 
Therefore if the rattinsSa b be 10000.00000.00000.00000; 
ET ok ac | ; EIS SD 
g ce, or g C.the fine of 1" 04848.13681.t0764 


And b f,or b c ſhall be the tang. of i” __ 04848.13681.11333 


——_— 


. is A wo Es BE TOR? —__— 
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Duplicatis vero ſinu iſto, SY: " 09696.27362.21527 


| > CET 


& tangente erunt df x o9g696.27362.22667 
Quoniam igitar bac vel baeecft 1 erit angulus c ae, vel 
d af 2” ſecundorum, in circulo autem toto ſunt 1296000"| 
ſecunda , vel 1296000. | | 
Anguli qualem hic ponimus b a eefle 1. Ergo dimidio tot 
anguli qualem d af hic ponimus (1%. 2”) nimirum 648000 
anguli tales qualis eſt d a f.Tot etjam latera c e,Polygoni cir- 
culo inſcripti, tot etiam & latera d f,polygoni circulo circum. 
(cripti. Multiplicatis igitur c e, & df in 6485000 fient perimetri 


Polygonorum c Inſcripti  62531.85307.15497-26946| 
Circulo 2 Circumſcripti 62831.55 307.2288 5.40408 
Diameter etiam erat - 20000. 00000. 00000. 00000 


Biſc&.igit. term. fi diam.ponat. 10000.00000.00000.00000| 
Erit perimeteryInſcriptz 31415.92653.57748.63473| 
fhigurz 17 or BR 31415-92653.61440.70204| 
Et circuli perimeter yminorem 31415.9265 3.57748 
inter terminos JImajorem 31415.9265 3.61440 
Sit igitur ratio diametri ad Peripheriam. Ut x00000.00000.| 


ad 314159-26536. 


1 


Ludowicus wan Cullen, ſic poſuir. 
Diam. I 00000. 00000.00000.00000. 00000. 00000.000000 


314159-26535.89793-23846.26433-83279-50288 


—— 


Adrianus Metins, pag. 69. Geomet. practicx, impreſl. F ra- 
nequere 1611 fic ait. Parens meus Illuſtrium D. D. Ordinum 
confodaratarum Belgiz Provinciarum Geometra, in Libello 
quem ſcripfit adverſus quadraturam Circuli $:monis 4 0 nercu 
demonſtravit efſe minorem quam 7 , majorem vero 2 , qua- 


2O 


rum proportionum intermedia exiftit 5. Quz quidem inter-| 


'SEh 


media proportio aliquantulum exiſtit major quam ea quam 
invenit Mr. Ludolph 2 Collen cuus diametria eſt minor quam 


"Ur 1-00000.00000,ad 3-14159.265 36::ita 11 3)1ad 354 = 
Ut 113, ad 355, ita-too000000 , ad 314159292 , qui-eſt 
major juſto <7 otic bl 


100v0090® 


| |  Peripheria | i 


% 


| Double the ſune, and tangent Je e * 09696.27362.21527 


|or 1296000 ſuch angles , as we ſuppoſe ba e to be 1". There- 
[of the Te | 62531.85307.15497.26946 


| [And the periphery be- Sleſſer ___ 31415.92653.97748 
[Therefore the proportion of the diameter to the periphery may 


| As 113, 10355, ſo 100000000, to 314159292 t0greab by 


DCC 
| Fouunoos ® YE: 


— 


| Problemata Geometrica waria. 


they ſhall be df x 09696. 27362.22667 
Becauſe therefore bac, orbae, 7zs one ſe econd , the anlge 
cac,or daf ſhall be 2", but in the wholecircle there are x2 9600" 


fore there ſhall be half ſo many angles as we ſuppoſe daf 2”, 
to wit 645000 ſuch angles as dat. There ſhall be alſo ſo many 
ſides of c e the polygon inſcribed in the circle : and as mahy 
ſides of d | the polygon circumſcribed about the circle. Multi- 
ply c e, and d | into 648000, the produG& ſhall be the perimeters 


ons, Circumſcribed 62831.85307.22881.4.0408 
The diameter alſo ſhall be 20000.00000.00000. 00000 
Biſ.the term.&the dia.being put.1 0000.00000.00009. 60000 
The perimeter 5 Inſcribed ;,$31415.92653.57748.63473 
of the figure Circumſcribed ©31415.92653.61440.70204 


greater 31415-92653.61440 


tween the e terms 


be : As t00000.00000, to 3Z14159.265 36. 


———___*r> 


F - ; 
Ludovicus van Ceulen, put zt ſo. 


"—_— 59.26535.89793-23846.26433-83279.50288 
doh 59.2653 5-89793-23546,26433-53279.50288 


—___—— ———_— 


| —— 


* 


 Adrianus Metius in bis praGtical Geometry, printed at Fra- 


{nequer 161 1, ſaith thus. My father Geometrician a fan 


ftriows Lords the States of the United Provinces inthe Low- 
Countreys, hath in a Book of bis written againſt the quadrature 
of a Circle, put out by Simon a Quercu, demonſtrated it to be 
leſſe then 7, greater then =, the intermediate proportion of 
them is 3% , which middle proportion is a little greater then| 
what Mr. Ludolp of Ceulen found , whoſe difference 3s leſſe 
then === | 

As 1.00000.00000, to 3.1415 9-265 36, fo.£13, 10 354 559556 


Diam, 100000.00000.00000.00000.00000.00000.000000 | 


Fig. 1: 


q ; | 


EOS. 


B = Archimedes - 
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Fig. I. 


[ 


|'Cubus ”"IMY 6 78< 21 ye], 10.00000.00000.00000.00000 


- 
I—_—_— — _ —_ —_— 


Peripheria ad diametrum , ex Archimedis ſententia cit , 
ut 22, ad 7 fere. 

Radins circuli eſt zqualis 57 gr. 17 44 ' 48” —57gr. 
17 m, 3 fere. | 

De area Circuli. 


po——_ Radii eſt, ad aream Circuli, ut Diameter, ad 
peripheriam. 
Quadratum peripheriz eſt, ad aream circuli , 


I 2. 56637. O6145 ny oo . 00000. 00000, 0-38 
70 1.00000.00000 00.795 77-471 54-547 
Quxdratum Diametri, ad aream Circull , 


jr, 27323 95477 I .00000. 00000” 14 
Ur? Lo.28 209. 47918 vel,ut Lads B2634. «, 


Peripheria eſt, ad latus Quadrati circulo zquali; 
ut" . 00000. 00000 weltia ; $I077008 
0.29209.47915 1.00000. 00000 
Diameter eſt, ad latus Quadrati circulo zqual. 


51.00000. 00000 1.12837.91671 
Utd 88622. 69244 vel;ut ws .0d0000. 00000 


Dn —— 


Diamet. ,113—7 Quadrat. Peripher. ad te ? 4.2088 


Peripher. 35 IS aream Ccirculi, LI 537 
Quadratum diametri ad aream circuli , Uc#? 2” 
} © _ 


adSpher. "355. n vel, 5.23598.77559.82988.73076| 


I. 113. 355 : : Diam-.periph. : : Q.Diametri Sphzricum. 
4+ 452 + 355 : ; Q. Diametr. area circuli. * 
6. 678. 355 :: Cubus Diamet. Sphzra. 


Nota. Si ponas diametrum 7, & peripheriam 22, five ac- 
curatius diametrum 113, peripheriam 355 , & hinc facias 
Sphzram, & cylindram Sphzrz circumſcri prum. Eruntaccu- 
rate Sphzra & cylindrus , ut 2 & 3. Idemetiam eveniet ex 
aliis quibuſlibet numeris illo modo —_—_ licet (fi proper 


tionem| 


g | Problematn Geometrics Vartd. L 5 
' Archimedes makes it, as 22, to 7 almoſt. Fig. 3. 
Radius of the circle is equal fo 7 deg. 17' 44" 48”, thac ks. | 


= 57 deg. 17 mM. ; almoſt. 
Of the area of a Circle. 


T He ſquare of the Redins,is to the area of the Civele,,.. & the 


Diameter to the periphery. 
Theſquare of the periphery, is to the area of the circle, | | 


a* .56637. 06145 | r a6 $50: 00000. 00000.0< 35 
O1.00000. ©0000 0.79577-47154:5. 3 
The ſquare of the diameter, is to the area of the circle, 


1.27323-95477 , I. 00000. 00000 14 | 
Ang, 25209. 47918 © "oY te78593 B2065NG. a | 


— 


. The periphery is to the ſide of a ſquare equalto a circle , 
$1-00000. 00000 | jas $3: 54.490.7 7015 

0.28209.4791 g ” 1.00000. 00000 + 

The diameter is to the ſide 4 a ſc quare, equal to a circle, 


| I .00000. 00000 1.12837.91671 
45, $8622.69244 Mi T.— 00000. 


A_ 


Diameter 11 [6s Square of the periphery to P 142088 
Teripvery 3554 22 thearca of the Circle, ”" ui > | 


Square of the Sh the area of the circle ne 
<I1 


Cube of the dia. , 678— 2'or,10.00000. .09000. 00000. 00000 


is to the Sphere, © 355110735 .23598.7755 9.82988. 73076 


FR, 


_ CCOEECCEEEECCCCT UAE 


Note. W bke you put the Diameter 7, and the periphery 
22 , or more accurately the diameter 113 , and the circumfes | A 
rence 355 , and from theſe numbers make a Sphere and a cy- 
linder carcumſcribed about it. The Sphere to the cylinder, ſhall 
P exaGily, as 2 to 3. The ſame thing will alſo fall out fron | 


any 


Bat F TL - - 
— ' ws 1 


LT 
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Fig. 4 


Kee. 2. 


| tiplicata in totam diametrum 5 & totum Sphericum multi- 


cionem diametri ad peripheriam {peces) fint falliffimi. Ex- 
empli gratia : Sit diameter 18, peripheria 32, his inter ſe 
duGtis fiet 576 pro Sphzricoz cuzus { 1c. 144 eſt area Circuli, 
Area autem in diametrum faciet 2592 , cylindrum Sphzrz 
ſuprapoſitum. Sphzricum 5 76 in ; diametri,id eſt 3, ducum 
dabit 1 728 Sphzram. Jam vero quis non videt 1728 ad 2592 
eſſe, ut 2 ad 3, cum tamen proportio diametri 18 , & peri- 
pheriz 32, longiſlime a veritate diſcedit. 


Ratio vero hc eft. Quia : Sphzrici, id eſt, area circuli mul- 


plicatum 1n ,, diametri eundem numerum producunt, 1d eſt, 
cylindrum. At vero totum Sphzricum ducum in ; diametri 
producet numerum ad illum qui ex * diametri faGus erat in 


ratione ea qua eſt 4ad6, hoceſt 2 ad 3- Vel lic, 


Semidiameter 9 duQa in x peripheriam 16 eſt,1 44 area cir-| 
culi quz duQa in diametrum 15 facit cylindrum, 


Semidiameter 9 duQa 1n ! peripheriam 16, eſt 1 44 area cir- 
culi quz multiplicata ſemper per 4,& producum etiam per ?, 
diametri hoc eſt ſemper per } diamerri, vel : diametri necefſa- 
rio, producet numerum Sphzrz ; tantum ejus numeri quem 


tota diameter antea produxerat , hoc eſt; tantum cylindri 
circumveſtientis. | | 


Ratio igitur Sphzrz & cylindri non pendet ex ratione dia-| 
metri ad Peripheriam. Quod oblervata dignum eſt; 


+2 


De Spbera , Spherode , SC Cylindro. | 
[. LI: : Sphzrici , ad baſin cylindri : ica Sphzra ad cy- 


lindrum zque altum. 

T1 Demornſtratio. Q 7, Sphzrici , & diameter efficiunt 
Sphzram , & baſis cum altitudine (id eſt eadem diametro) 

efficiunrt cylindrum. 

| TE Utcirculus Sphzrz  c 4b;ad circulum Sphzroideos ec d: 

ita Sphzra ad ſphzroides, id eſt , in duplicata ratione diame-|- 


trorum breviorum. 


OE ent” 


a 


pe 
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As for example: Let the diameter be 18,the circumference 3% 
[theſe multiplyed produce 5 76 for a ſpherick; i of which;to wit 
14.4.575- the area of the circle. The area multiplyed into the dia- 
meter ſhall make 2592 a cylinder put upon the ſphere. The 
ſpherick, 576 multiplyed by 7, of the diameter (viz. ) 34 ſball 
produce 1728 the ſphere. Now who knows not,that 1728, is to 
2592, 45 2 t0 3, notwithſtanding the proportion of the diameter 
18, to the circumference 32, are very far from truth; | 
The reaſon 1s this. Becauſe 7 of the ſpherick, that 3s to ſay; 
the area of the circle, multiplyed into the whole diameter , and 


rick drawn into; of the diameter, ſhall produce a number in pro- 
portion to that which was from * of the diameter, that 4. is to 6, 
or 2 to Z. Or thus. ed EE. 

| The ſcmidiameter 9 drawninto 7 , the periphery 16.3s 1 44, 
|the area of the circle;wbich drawn into the diameter 1 S,makes 
a cylinder. . 

The ſemidiamcter 9 drawn into * the circumference 46,35 i 44, 
the area of a circle,which ſtill multiplyed by 4, and the produ&# 
by? of the diameter , that is alwayes by { or: of the diameter, 
ſhall neceſſarily produce the number of the ſphere, only * of that 
mmber whach the whole diameter had before produced that is 
|? only of a cylinder that circumfcribes. bus 

The Ratio therefore of a ſphere to a cylinder depends not 
upon the Ratio of the diameter tothe circumference. Which is | 
[worth noting. | 


Of a Spbrre, Spheroides, and a Cylinder. - 


[ 


ſphere on Brea of equal beighth with it: 


make the ſphere ; and the baſe with the altitude (that is, the 
ſame diameter ) make the cylinder. | 


; 56 . 8 | c 
any numbers ſo handled although ( if you conſider them in pro= Fig, 1: 
portid of the diameter tothe circumference)tbey are moſt falſe. | 


the whole ſpherick Multiplyed by } of the diameter,ſball produce | . 
the ſame number, that is to ſay, acylinder. But the whole ſphes | 


il. \ Siof a ſj phericks 5s to the baſe of a cylinder. So 5s the MR FF 
Demonſt.Becanſe : of s ſpherick, and the diamieter; 


Il. AFthe circle of the ſphere a c d b, is to#be circle of the 
[/pberoides cd : Sois the ſphere to the ſpherozdes , that is , in| 
a duplicate proportion of the ſhorter diameters. 


Demon- | 


C— - 


_— , s 
-»4 
Ee 


; 
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= Fig. 2 Demonſtrat. Nam ubicunque planum 2 b (axi communi e g 
perpendiculare ) {ecuerir ſphzram , & {pheroides , lectiones 
_ |efficiet circulos. Er quia hoc obtiner i 1n omni quaque fectione 
 hujuſmodi, ur & circuli illi quia ſant ubique inter ſe in eadem| 
racione, 1d indicto erit proportionem - obtinere. Quemad-| 
modum in ellip{i quz circumfterentia circumveſtitur quoniam| 
 ordinatim applicarz junt ſemper in eiadem proportione , ideo| 
leſt quod circulus ſe habeat ad elliplin : ut diameter circuli, _ | 
diamerrum breviorem ellipſeos. 
; LW. Ex conſequent! , & hzc vera ſunt. 
. Coroll. Ur, iphezrici, ad __—_ cylindri, ita ſphzra ad 
cylindrum. 
'2 Coroll. Ut circulus ſphzrez , ad cicculum ſphzroideos,| 
Ita ſphzrz ad {phzroides. 
Ergo, Ur | ſphzrici, ad { « [phzrich, 1 ita Cylindrus ad ſphztoi- 
des intra cylindrum. Hoc eſt, Ur .;, ad?,, velut 6 ad 4, fel 
” ut 3 ad 2; ita cylindrus ad ſphzroides cylindro inclulum. 


L De Paraboln. 


Parabola eſt 7, circumſcripti parallelogrammi. 


5 34823 
| | eg. 7-C ae 4c TT ae HF£ec- cre 
| —__—_ + *-*: 9 
| | 5:2. I6: 32M 
e 5 ©.» | 
AmAC.AS::CD. SQ. (RP). At AC. AR:: 
| N CD'.RP] per 20.1. Apollonii. Ergo AC. AS: A R-- 
| LE vel;N O.NQ.NP—+-.Deinde NoO|NQ;::NO.NP. 
ideſt, Ur cylindrus ad conum, ita parallelogrammum A D, 
ad an APDM.Ergo fi MC. fit cylindrus,& AMD conus 
(uterque ſuper baſi M D)erit circulus N O cylindri,ad circu- 
lum N Q coni;ut NO ad NP. At ita quoque eſt rea N O pa- 
rallelogrammi C M ad retamN P trilinei APDMA; & hoc 
ſemper » & ubique obtinet ubicunq e dyeatur N O, ergo, ut 
J conus A D M eſt?, cylindri C M: ita ttihneum A P D M A eſt 
: parallelogrammiC M. Et ſemiparabola A.C D P A eſt } pa- 
{  \ |rallelogrammi C M quod oportuit. _. 
| _PRO: 


%Y 


> 


Fig. 3. 
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—monſiac, For whereſoever the plain ad C perpendicular 
tothe common axise.g )ſhall cut the ſphere,and the ſpheroides: 


 |the | edions ſhall be circles. And becauſe this is ſo in every 


ſuch like ection, as al ſo becauſe thoſe circles are every where 
between themſelves in the ſame proportion, that ſhewes that 
they have that proportion : As in an Ellipſus, which is clothed 
about with a circumference, becau ſe the lines orginately applyed 
are ſtill in the ſame proportion; therefore it is,that a caxcle, is 
to au ellipſis, as the diameter of the circle, to the leſſer di y bien 
of the cllipſis. 
LIT. Conſequently theſethings are true. 


1 Coroll. As of the ſpherick,, is to the baſe of the cylinder; 
So is the | phere to the cylinder. 


2 Coroll. 4s the circle of the phere, is to the circle of the 


ſpheroides: So is the ſphere, to the ſpheroides. 


is 4 cylinder, to a ſÞheroides within it. That is, As &, tots 
or, as 6 is to 4: or, 4s 2isto03 5 So is acylinder, to a ſphere 
INCINGEG 1 in it, | 


Of = VETTY 


The Parabola is : of the circumſcribed 


parallelogram. 
Y% 
Or A C.AS:: CD.SQ-.-(RF). BaAC:AR: Cm 
"x R Þ] by 20.1. of Apollon. Therefore AC.AS.AR =>. Or 


cylinder +5 to a cone : : Sois the parallelogram AD, to thetri= 
lineum APD M. Therefore, i FM C be a cylinder, and AMD 
a cone(both of them upon the baſe MD)the circle of the cylinder 
N O ſhall be to the carcle of the cone NQ 95 N O 70 NP. Bit 


[ſo alſo is the right line N O of the parallelogram CM; tothe 


right line NP of the trilmeum AP D M Azand this ſhall al- 
wayes happen whereſoever the line NO is drawn. Therefore, 
los the Cone A D Mazs 7 of the cylinder © M, So the trilineum 
APDMAis of Þ the parallelogram C M. And half the Para. 


bola ACDPÞP Azis 3of the parallelogram CM, as tought to be. 


PRO- 


—————————. " 
1 — » 


Therefore, as! of the ſpberick,, is to? of the ſpherick : So] 


*"NO.NQ:NP::.ThezNO-NQ::NO.NP, that is,as a| 


Fig, 2» 


Fig. 3. 


I 


—_ TI > SS” 


Fig. 5. 


PROPOSITIO I. | 
In Parabola DAF. | 


| LI: N 0.OP::FGFOD :: Lo OH. NamDCj.| 


| pRI::AC. AR. Ergo DC]. DC|—PR|:: AC, 


ZFC FOD::NO.OP::£0] oa! 
CHi 


1 X 


© m———— 


Ut Sphera ad cylindrum circumſcriptum, ita Parabola 
ad parallelogrammum circumſcriptum. 


quanta pars {phzrca eſt cylindri tanta pars erit parabola pa- 
rallelogramm1. | 


——— 


PRKOPOSITIONNHELY 
Sphara eſt s cylindri circamſcripte. 


cujus baſis fit circulus ſuper diametrum B G; & ſuper ei- 
dem baſi,fit conuscylindro zquealtus B C G,dico prima, 
armillam ſive annulum # e zquari circulo coni cujus diameter 

eſt mn. Nam (circulus c e vel fic 
| cecir.=oecir. Foccirs. Adeoque 
cecir. — oecir. =0cCir. =0#cir. Vel 


0 acir. — oecir. =oncir. Etin corum quadruples. 


a acir. —eecir. = mncir. Id eſt, (annulus ſeupo- 
 tius) armilla cujus mayor diameter eſt 2 a, minor diameter & e 


ſemper zquatur circulo : x.Si igitur 2 4 movecetur parallelzs a 


. 'O G 
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| AC-— AR.VelCH| CH] —CO):: AC.CR, vel 
CH. on] *:NO. OP. Id eſt, Tal. FOD ::NO. Op.| 
. | Ergo F C| 


PROPQSITIO IL - || 


TItD KF hzmiſphzrium, & D BK GF cylindrus circum-| 
ſcriptus ſuper bafi cuzus radius D B, vel F G. Quia N O;{! 
OP::itaOL|-O HI vel ita circulus ſuper radium O L:|' 

(qui zquatur baſi cylindri) ad circulum ſuper radium O H.| 
Quia inquam hoc ſemper fit in omni punQo retz D C, ergo] 


CA It hzmiſpherium D K F,cylindrus circumſcriptus DBGF|] 


| 


L 


'A 


[tbe cylinder.I ſay ſirſt, that the bracelet,or ring (ae) is equal to 


'& ec ſhall be alwayes equal to the circle yn, If therefore a 4 
| | D 


— 
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 PROPOSIFTIO IL 
In the Parabola D AF. 
S N O.OP:: FE. FOD :: Lok OH. For DC]. 
PR|:: AC. AR. Therefore DC[. DE| — ÞR| : : AC, 
AC— AR.Or, CH|- CH| —CO|::AC.CR, or, 
CH. OH|::NO. OP. Thatis, TH. FOD ::NO. OP. 
Therefute fo Ol 
-.., FQqFOD:: NO. G#::F 0 
q b CH 


OH| 


* 


DE ——— — 


PROPOSEELO IC 


As a ſphere 1s toa cylinder circumſcribed ; So is a parabola 
| to a parallelogram circumſcribed. 


i Er: DKF be a bemiſphere, aud D BK GF a cylinder cir- 
cumſcribed upon the baſe , whoſe radius is D B, or F G. 
Becauſe, a NO, x5 to OP, ſo s OL|te QH1, . or ſo # the 

circle upon the radius OL: (which 3s equal to the baſe of the cy- 

linder) to a cirile upon the radius OH.I ſay, becauſe this comes 

[to paſſe in every point of the right lize D C,, therefore what 

part the ſpbere 3s of the cylinder, ſuch a part ſhall the Parabola 

be of the parallelogram. | 


PROPOSTFEEO ITE 
A ſphere is } of a cylinder circumſcribed. 


Et DKF be a bemiſphere;DBGEF 2 cylinder cirbumſeribed, 
whoſe baſe let be the circle upon the digmeter BG;&» upon 
the ſame baſe, let there bea cone B C G, equal in\beight to 


the circle of the cone whoſe diameter is (mn). For the circhec e » 
or thus ce cir. DOEcir. Toccir. Therefore 
CEecir, — OCcir. DOCHr. DON cir, Or 
oa cir. — oe cir. D On cir. Andintheir quagrupls 
aacir, —eecir. Dmn cr. That «(the ring, or 
rather )the bracelet whoſe greater diamet.js a a,aud leſſer digme- 


Fig, $, 


£ ſhould 


Mm " 4 OT OAT . " - OT 0% JI -. Mi OR SO. PO SY - X eY 
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= Problemata Geometrica varia. | | 
"DF ad BG circulus ſupra m# ( nempe cujus. diameter eſt] 
F1&+ 5 ſemper intra latera coni C B, C G) xquabitur armillz « e. Er| 
hoc obtinebit in omni punco radiz C K. Hinc ergo diqus cir- 
culus ita aucus & motus creabit figuram DeKeFGBD 
xqualem cono B C G. Quandoquidem vero conusB C G eſt 
1 pars Cylindri DB GF, ideo figura DeBKeGPF;eritetiam!| 
pars cylindri D B G F. Pars igiturreliqua D eKe F D (id eſt 
hemiſphzrium ) eſt } dic cylindri. 


2 Corollarium. Cum igitur ſphzra eſt ? cylindci circum(crip. 
ti , per Propol. III. crit parabola 3} paralleJpgrammi 

: circumſcriptt. 
_ RY 


4 
5 


T  Delineatio Parable. 


J 


|þ Schem Fig.6, No.1 . Equales ſunt per ſtcuturam « f, o d, 


OA 
> \ 
>, 


7 . 6. q 
|ig uw, yc,lit,m ſt, ne, quia ſunt omnes parallelz , paral-| 


lelis fe, az, terminatz. Itemque, fi ko lit 13 erit t # 2, 
by 3, &l4z Ums5, S n,6, & ut ko,tu,by, &c. ſunt adin- 
VIcem : ita 4 0, 4#, 4 y, &c. inter ſe. At vero plzna ex do, o kh, 
ex uw, utzexcy,y b, &c. {unt zquealta , quorum xquales 
alritudines ſunt re&tz xquales od, uw, y c, &c. quare plana 
eadem ſunt ut baſes k o, t x, b y, & l,8&c. vel (ut patet ex ſu- 
pradidtis) ut 4 0, 4#, 4y, 21,&c. Quandoquidem autem qua- 
drata, e x,0 x,#%,y g,[p, &c. {unt xqualia planisdok , w ut, 
cy b,#tÞ &, &c. | quia quadratorum illorum latera ſunt me- 
| dia $ oPGrrionalia inter latera planorum: ]Ergo quadrata o x, 
# 2, g,| p,&c.{unt prout redz 40, au, ay, al, &c. in Fig. 6.) 
No. 1. No. 3. prout propoſuit Archimedes Propol. 3. de Qua-| 
dratura paraboles. | 


Ex his fundamentis ope linez partium xqualium, & ſuper- 
ficterum in Circino proportionis,vel {efore parabola (ic poterit 
| delcribi. Super A z, diametro ſumantur, ex linea partium x- 
qualium, xquales A o,A #,A y,Al,A m,An,&c. (Fig.6.No.3) 
& ab his punGis ſuſcitentur perpendiculares o x,y z,y gl p,m q, 
zh, &c. In perpendiculari o x {umatur pun&um quodliber x,| 
ad diſtantiam vero o x (cum fit prima perpendicularium) ape- 
riatur circinus proportionis in linea ſuperficierum , &'1n ter- 
minis hujus linez 1...1 , termini 2...2 dabunt « >, 3-3 IG] 


+#i 
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20 


OY? 1, POTS PIPE FONT OOO Pr 


on 


[ 


the plains dok,wut, c y b,tt I &,@c.| becauſe the ſides of 
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IS 


ould be moved parallely from DF to BC the circle apon(mn) 
to wit whoſe diameter is alwayes within the ſides of the cone 
ICB,CG) ſhall be equal to the bracelet ae, and this ſhall be 
ſo in every point of the radins C K. From hence therefore , it 


vllowes,that the circle ſo increaſed, and moved,ſhall make the| 


figureDehke F GB D equal to the cone BC G. But ſince the |-. 


Fig. 5: 


) 


cone BCG is; of the cylmder DBG F , therefore the figure 
DeBKeGF jball be alſo | of the cylinder D B G F\,therefore 
the reſidue De IK e F D (that is the bemiſpherium ) is * of the 
ſaid cylinder. Is 
Corollar. Since therefore a ſphere is * of a cylinder circum- 
ſcribed by the third Prop. a Parabola ſhall be* of a pa- 


rallelogram Ci rcum Tt cribed. | 


The delineation of a Paraholn. 


N the Scheme(Fig.6.Nd.4.)a f,o d,u w,y cl tt,m ſt,n x, are 

l equal by ſiructure,becauſe they are all parallel,&v+ terminated. 
by the parallels ix,a n. Hence if k o be 1.tu ſhall bel,by 3, 
&14,llmsg,® n6: ard 4 ko,tu,b y,@vc. are one to another; 
ſo ſhall a o,a uza y,@vc. be one to another. But the plains of d 0, 


Fig, 6, | 


ok,of w uu t,of c y,y b,&&#c. are of equal altitude, whoſe alti- 
tudes are the equal right lines o d, u wzy c, &c. therefore the 
ſame plains are as their baſes k o,t u, b y,& 1, &c. Or (as it 


therefore tbe ſquares e X,0 %,U'Z,Y 8, 1p, @c. are equal to 


|appeares by whatis aboveſaid ) as a 0,a u,a la y,@vc. Since| . 


thoſe ſquares are mean proportionals betweeu the ſides of the 


| [plains : |] therefore the ſquares ox, uz,y g,1p, &vc. are as the 


Iright a 0,aUu, a y,a l;@c. in the Scheme Fig 6. No.1. No.3. as 
Archimedes,his Propoſition i5,in his Book de Quadratura para- 
boles: Propol. 3. | 

Out of theſe grounds by the lin? of lines, and ſuperficies in 
the ſeGior, a Parabole may be deſeribed thus. Upon A n as the 


|diameter,prick, donwn by the line of lines,the equal parts A 0 


Av, (Fig. 6. No. 3.) Ay» AL, A m, An, &vc. And from thefe 
{points rajſethe perpendiculars o0x,v2y g, lp,m qzn h, &cc. 


14nd upon the perpendicular o x aſſume the point x , and open 


| [the ſefor 3n the line of ſuperficies, ſo that ox ( being the firſt 
{perpendicular)may fall in with the points 1...1 (the firſt of the 
han of ſuper ficies)then if you take off from the ſame line 2...2, 


you 


Q——— 
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Fig. 6. Ac..4  Þ, 5-5 12 420 .6 nh, &C. Vel incipicndo ab a b, cum ſit 


Frg. 7. 


lidiratem vocetur [C 


| perpendicularium ſexta aperiatur circinus ad hanc i 


in terminis linez ſ{uperficier 6...6 , & Parili quo prius modo 
reliqua corre{pondentia notenrur puncta h,q,p,2,&c. per quz| 
zquabili manu ducatur —— 


/ 


Com reſeft imperatam partem abſcmaere. 


T 2 0 differentia ſemidiametrorum : ad(ob) longitudi- 
nem fruſti : ita(b c)minor ſemidiameter, ad(c d)qus 
addita (ed) complebit coni integri longitudinem. 

Vocetur [.A]. 


Deinde,fi ex bafi ma ori requiratur ſecare partem # a,primo 
computetur integri coni ſoliditas hoc modo;Ur 1 0000. 2618 :: 
ita quadratum diametri (a »), ad numerum quartum, qui erit 
1 arez baſis (4 #1), vocetur [ B] B x A dabit coni totius ſo- 


ip 


'Dicſecundo,Ue C.C_1 :: : ita cubus A, ad quartum, vocetur 


[P], radix cubica [p] dabir longitudinem db: dh_de relin- 
ſurz juxta quam conus prius fuerit menſuratus. 4 


Secundo, S1 requiratur a termino cont minore partem unam 
abſcindere. Inveniatur primo ſoliditas adjeQi coni d b c. vo- 


cetur [ Dic, Ut E.adE T 1, ita cubus dc ad quartum. 


unjus unciz , pedis vel cujuſliber menſurz ) Juxta quam conus 
prius fucrit menſuratus. 


Parabolz infinite variz ui deſcribt (juxta conos ex| 
quibus ſumantur ) quz tamen ejuidem ecunt longitudinis. | 


| Notg. 


quit longitudinem unius unciz, pedis vel cuyuſlibet alius men- 


Vocerie|F)cadi cubica Feſt dx. dx — dceſtc x longitudo | 


| 


| 
| 


[ſured by. | 


| "22 —___—_ 
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| hs {ball prick, down y 2, and 3...3 gives yg, 44 LP, 5... 

m q, 6...6 n hy &*c. Or you may begin from n h, which, Lead 2 
it is the ſixt perpendicular, take from n to h the point aſſumed,” 
anttſet that length inthe line of ſuperficies from 6 to 6. So may 


you prick dow# the other points correſ} pondently. Through theſl, e 
points h, q, p, &, Oc. with an even regular hand, draw the 
| Parabole. Note , That Parabolas may be deſcribed of infinite 
varieties, according to the cones from whence they are taken, 


| yet keeping all one and the ſame length. ; 


— 


To cut off from a reſected Cone , 
' any part required. . 


S ao, the difference of the ſemidiameters, is to (0 b) the 
longitude of the fruſtum, or piece: $0715. (bc) the leſſer 
|. ſemuidiameter,to(c d,)whichadded to(e d,) ſhall complete 
|the entire longitude of the Cone. Call that | A}. 


| Then if it be required from the greater Baſe, to cut off the 
[part 1 az firſt let the ſolidity of the whole cone be thus compu- 
ted. As 10000, 2618 :: So 2s the ſquare of the diameter a m, 
to a fourth number, which ſhall bs a third part of the 


lidity of the whole cone. Call it [C]. Say inthe ſecond place. 
As CistoC—1 :: Sois the cube A, unto a fourth,call it [D]. 
The cube root of | D] ſhall give the longitude dh, dh-de leaves 
[the longitude of one mch, foot, or whatſoever meaſure the cone 


[was before meaſured by. + 


Secondly. If it be required from the leſſer end of the cone, to 
cut off a part- Firſt,let the ſolidity of the additiqns cone (d bc) 
call it [:].Say;As E is to E + 1,S01s the cube d c to a fourth., 
Call it [F] The cube root of F is d x,d x—dc, is cx the length 
jof one inch, foot,or what other meaſure the cone was before mea- 


big 7: 


area of the baſe (a m,)let it be called | B],B x A ſpall be the ſo-| 


i | 
Fig. 6 


| 
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1F is. 7. | 


A 


| '|Operationes przdictz compendioſius. 


1Differ. Semidiam. Differ. Semidiam. 
[ | 'Longitudo Segm. | Longitudo Segm. 
Mayor diamet. Minor diamer. 
ad A. | ad A. 

10000. ! 10000 

| BOS \; 2618 
0 Major diamet. | © Minor diamet. | 

2 | adB ad B. 

:::BinAfﬀacitC|:::BinAfﬀactt C 


UrCadC—rx [UtcCadC+1z | 
Ita A A Azad D. Ita A A A ad D 7? 2 


A—vV C, D eſt x 6 CD—Acſti1 


|Si 3 majori..baſ/] Si a minori baſj 
p —— 
| {ecerur. .{ecetur. | 


« 


Apparuit Iris hora 9' —. 
Duparuit hora 10; : 
Apparuerunt Parhelii hora 9 ; 

Ditparuerunt hora 107 


ſtantjam. 


Menfaratio area Triangult ſpbarict. 


Py 


Lemma I. Uperficies lunares hzmiſphzrici ſunt ut earun- 

* 3 dem ſuperficicrum anguli. | 

Probandi modus,ce multis,hic eſto; concipia- 

tur {emicircukus meridianus A E D, moveri zqualiter per lon- 
gitudinem quatoris B E C, ſuper polos A & D. Erunt ergo 
anguk deinceps ad A & D. (nimirum F & G) ut tempora. 


F.G: : ſapert. K. ſuperf. M. Et G. F : : ſuperf. M. ſuperf. K, 
&c. quomodocunque accipiantur. | Nam quz conveniunt in 
tertio conveniunt inter ſe. ] 


_—_— 
ro 


Nowembris 19,1644-Inter horas 9 & 11 Calo ſereno Londini. | 


Diſtabant utrinque a Sole 12 ulnas, & Iris ad duplam di- 


Erunt quoque ſuperficies K & M, ut eadem tempora. Ergo| 


Corolla. | 
= i 


— 
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The foreſ aid operations 1 more c0 pendiouſlys 

| Differ. of Semidiam | D: fer. of Semidiam. 

| Length of the Segm.\| Length of the Segm. 
- [T he greater Diam. Leſſer diameter 

to A. - to A | 


1 Þ 


—__—__ 


IO0OO00 | IO0OO00O ; 
2618 | 2618 
O of the greater dia-\t Leſſer diameter 
| , meterto B to B 


TP B in A makes C\: : Bin A makes C 


—  ———————_——_- Rr em 


rr CHOCoa..T! As CtoCH1x | 
So A A A, to D. Se A A A, to D. 


| 4 —+C, Dier {HED — _ 4 


IF it be cnt off from1 If it be cut off from 
the greater baſe. | the leſſer baſe. 


November the 19, 1644, between 9.and 11, ina cleare 
sky at London. : 
There appeared a Rainbow at 9h. - 
It vaniſhed at 10b.! 
There appeared three Parbelii at 9 but 
They vaniſhed at 10h. 
They were  diftant from the Sun on each ſide 12 ells, and the 
[rainbow about twice aſmuch. 


The menſuration of the area of a Spherical 
Triangle. | 


Lemma I. He Lunary'ſaperficieſes of the hemiſphericks 
| are as the angles of the ſame ſuperficieſes. 

The proof of it amongſt many other wayes, 
{may be this. Let the Merid:an Semitircle A E D be imagined 
to be equally mowed ower the longitude of the”Equator BE C, 
\#pon the Poles A and D.. Therefore the angles on the other ſide 
at A and D (towit F and G) ſhall be as the times. The ſuper- 
ficieſes alſo K and M ſhall be as the ſame times. Therefore 
'F ſhall be to G, as the [1 uperficies K, to the ſupcrfecies M, And 
= unto F : : as the ſuperfictes M, to the |; car K , &c. 


Fig. 7 


Fig, 3: 


Co vever they can be taken. [F or thoſe things that agree to| 


2 third, agree among themſelves. | i Coroll. 
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my 


; F:g,10. 


| rius. Nempe AED. B=E. CFF. Irem LEO. M=P. N=q. 


—TIB0 :: 2 Sphzr. 2 G, & ita Sphzr. ad G. 


Corollarium. Ergo componendo F+G. G::K+M.M, 
vel, UtF+G. F::K + M. K. hoceſt. 
Ut, duo reQi.G : : * ſphzr. ſuperf. M. & 2.redi.F : :! ſpher.| - 


ſuperf. ad K. 
Lemma I 1. Triangulum GC z=quatur triang. H. Quoniam 


anguli, & latera unius, zquantur angulis , & lateribus alte- 


Ergo ſunt congrua, & xqualia. 
THEOREM A 
| Exceſſus trium Mrgulorum ſupra duos retos diviſus, per 
720 oftendit , quanta fit trianguli area reſpeGu totins 
Spharict. 
£180. A: : "Sphar. G+R 
Nam per Lemma 13 80 .B :: : Sphxr. G+S 
| ; C180. C::!Sphzr. Ga T=H + T {per 
Lem. ſecundum.) Ergo 180. A+FBTC ::!Sphzr.zG+R 
T+S+T per 24 quinti: Et per divifionem rationis contra-{ 


rium (cujus meminit Clawzzs ad 15 definit. quinti Elemen-| 
torum. 


Ur 180. A+B+C — 190: : ! Sphzr. 3 G+R+$S+T-| 
! Sphzr. At GTRTSTT=; Sphzr. Ergo 3 G+R+8ST 
T — Sphzr. — 2 G.Adeoque, 180. A+B+C — 180: : ! Sphzr. 
2 G. Et quadruplicatis antecedentibus erit 720. AFBTC 


Ergo A+B+C—1580 
720 

totius Sphzrici. | | | 

Hzc vera quoque ſunt in Polygonis Sphzricis cujuſcunque 
ſint figurz ordinate nimirum, vel inordinatzx modo omnes an- 
gulidentur. Atque hoc ideo quia Polygona omnia in trian- 
gula reſolvantur. Hzc igitur-jam regula in iſtis mulrangulis} 
tenebic. - 

Duc 150 gr. in numerum angulorum. Hunc faGum ſub-| 
trahe ex aggregato omnium augulorum auto 360 gr. Reſi- 
duum diviſum per 720 gr. dat aream Polygoni. 


Oſtendit triangulum quota ſit pars 


SOD 


— a 
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| | | Coroll. Therefore by compoſition F TG. G :: K FM. M. 
or, As F +G.F::K+M. K. Thats, DB 
As the two right angles, are unto G : : $03s* the ſpherical 
ſuperficies, to M. And» as two right angles, are to F: : So is 
- |' the ſpherical ſuperficies, to K. | | 
. Lem. II. The triangle G 35 equal tothe triangle H, becauſe |Fig.10. 
the angles, and ſides of one, are equal to the angles and ſides of 
the other. Towit, Adio D. BaE. CoF. Alſo L 0. 
Mo P. N a Q. Therefore they are congruous and equal. 


THEOREME. 


The exceſſe of the three angles over and above two right ones, 
divided by 720 , ſhewes what the area of the triangle } 
| 15 10 reſped of the whole ſpherick. 
180. A : :: ſphertoG+R 

For by the x Lemma. 3 80.B::1 ſpher.toG+8 
— 1S80.C::iſpher.toG+T ao HT T(by 
the ſecond Lem. ) Therefore 180. A + B+C:: * ſpher. is to 
36G+RT+STT. by24 of the5 : and by contrary diviſion of 
the ratio ( which Clavius mentions, upon the is Defenition 
[of the 5 of the Elements. ) | 
As 180. A+B+C — 180:: 1 ſpherto 3zG+ RESH+T 
—2 ſpher. but GTR+$S+Tw * ſpher. Therefore 3 G+ 
R+$8+T —? ſpher. 2G. So that 180. A + B + C— 
130. : : * ſpher. is to2G. Andthe antecedent terms being qua- 
drapled,it ſhall be 7209. A+B+C=— 150 :: 2 ſpher.to 2 G. 


And ſo the ſpher..qo G. 


Therefore = — —- ſhewes what part the tri- 


angle is of the whole ſpherick. 
1heſe things are likewiſe true in all ſpherical Polygons of | 
[what ordinate figure ſoever they be,or inordinate fo all the aus 
gl:s be given. And the reaſon is, becauſe all Polygons may be 
reſolved into triangles. Therefore this Rule ſhall hold in theſe | 
multangles. | 
Multiply 180deg. by the number of the angles. Subdu& the | 
produt out of the aggregateof all the angles increaſed by 360gr. | 
the reſidue divitled by 720 gr gives the area of the I 
| F f | 


—_— 
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22 
De completune tort ſoltds. 
Hic fructus uaſcitur ex priori menſuratione. 
[Fog 1. 


I radius ſphzrz ſit 1 00000:00 latus Icoſaedrinnſcripti erit 
105146.22 = ſubtenſz 63 gr.26' 10”. Triangulum ergo 
planum zquilaterum F E O(in Icoſaedro)reſpondet tri- 


F, E4O. Vit | \ 
Et latera hujus trianguli ſphzrici ſunt figillatim 63 gr. 26' 


plano ſunt invicem zquales. 


gulum ſphzricum re&angulum ubi. przter rectum P, dantur 
E O, & R.O=! EO. Quare verticalis angulus PE O erit 
36 gr. przciſe , & totus angulus ad E erit 72 gr. & {ſumma 
trium #qualium ad E, F, ©, erit 216 gr. unde detractis duobus 
re&is = 180 gr. reſtant 36 gr. Ergo triangulum FE O, eſt 
5 tots ſphzrici hoc eſt — pars totius ſphzrici : & hoc re- 
Giflime. Nam 20 pyramides FE O C complent locum foli- 
dum Icoſaedri : & 20 (adeo) baſes ſphzricz (batibus planis 
triangularibus obducz) complent totum ſphzricum. 

FEOC eſtunac pyramidibns 20 in Icoſaedro triangulum 
planum B eſt una ex hedris C eſt centum corporis,vel {phzrz 
circumſcribentis. | | 
4-77 Icoſaedra Complent locum ſolidum. Uri appa- 
4-24 Dodecaedra rebit, ex praxi ſuperiori per triangu- 
9.244 Octaedra bh, & Polygona ſphzrica. n 
8.990 Cubt 

Id eſt, nullume quinque corporibus regularibus complet 
locum ſolidum ſolo cubo excepto. 


{ecuri tradidere. 


— 


WE: 


angulo zquilatero ſphzrico in ſphzra; cujus tres anguli ſpha-| 
rict conneuntur cum dictis angulis planis in eiſdem punGis| 


x0”, nimirum quia eorum ſubtenſz F E,E O,O F. in triangulo| 


Demittatur jam perpendiculum E P,Erit ergo E P O trian- 


—_———— 


Contra quod Potamor, & ex eo Rams, & omnes Ramum| 


of - ” m———_ 


Problemata Geometrica varia. _ MS 


Ofthe completion of a Solid body. _ | 
This fruit ariſeth from the precedent mienſuration: | 


F the radius of the Sphere be 100000.00 the ſide of an in- |Figi1 L, | 
L ſcribed Icoſaedrum ſpall be 105146.25 ad tothe ſubtenſe of 
63d.26' 1io'. Therefore the plain equilateral triangle FEO 
(in the Icoſaedrum ) anſwers to the equilateral ſpherical tri- 
| | angle in the ſphere; whoſ e three ſpherical angles are connefGed 
with the plain angles inthe ſame points F, E, 0. 
i And the ſides of this ſpherical triangle are ſl eparately raked 
63d. 26 10, towit, becauſe their ſubtenſes FE, E 0, OF| 
in the plain triangle are equal to one -another. -. | 
Let fall now the perpendicular E P,the ſpherical trien. EP 0 | 
ſhall be reSangled, where over and above the righÞangle at P, 
arc given E O andP ODiEO, whereſore the vertical angle 
PE O ſhall be 36 deg. juſt, and the whole angle at E 75 deg; 
and the ſum of = three equal angles at E,F,0, ſhall be216d. | 
from whence taking two right angler,equal to 1 8othere remains | 
36 d. tberefore the triangle PE O 5 £ of the whole ſpherick, 
that 35, —part. And this moſt truly for 20 pyramides FEOC 
ful the ſolid place of the Icoſaedre. "And ſo 20 ſpherical baſes 
( covered over with 20 triangular plain baſes ) complete the 
whole pherick; Fig 
| FEOCr oneof the 20 pyramids i in the Icoſaedre. The plain| 
triangle B 3s one of the hedre C is the center of the body; or 
ſphere that circamſcribes it. 


4-77 Icofaedres Y Fill a ſolid place, as will appear out of 

4-24 Dodecaedres precedent praGiice by triangles, and| 
[9.244 Octaedres ſpherical Polygons. | 

8.2900 Cubes. | 

That is to ſay 3 None of the five regular bldzes fill 4 ſolid | \ 

place, the Cube only excepted. 
{ Contrary to what Potamon , and from him Ramus , and all 

that have followed Ramus, to wit, Snellius, and others, have 

delivered. | 


4 | | | 
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MATHEMA TICORUM:; 
[(De Triangulis tam Refangulis quam Obliquangulis,) 


ANALYTICA SOLV TIO; 


Db a 


hy 


«fur J TwysD E N. 


Tt- CERLM MI _- i 


MATHEMATICAL. 


PROBLEM S. 


(Concerning Triangles as well Oblique as ReQangled,) 


ANALYTICALLY RESOLVED, 
AND EFFECTED, 
* If IWYSDEN. 
- LO MBDITER | 


Ex O fficina LEYBOURNIANA, 


ry 


IL DC. LIX. 


v2 


+a Ages eo oe 


ProOGLana I. OY " onnns k "7 


Datis trianguli plant ellag In a plain redtangled triangle, 
|. guli ſumma laterum ( c) &-| (c) the ſum of the hypote- 
| baſe (b)in wenire tum cathe- nule, & perpendicular bein 
tum tum Inns | given, together wit 4) the 
2 ITIDC |. baſe, to find the re 


Puta factum i ft tque ; 


( a) Cathetus, crit c—a hypotenuſa , & © c—2 c 4 plus 4-4 
pbb+aa, & demptis utrinque,a acritc c=2caDbb, vel 
2C 420.cc—bb &ec—bby. a. 


| | 2C 
| ER |  Alnter 0 
Sita ge crit c—a baſis, & 44D Cc £—2 Cc aTa a+ 


_ 
« 


[bb & £44 : > 
CANON » CANON. 


\Uadratum fiimm# laterum F from the ſquare of the ſur um 
minutum qudrato baſis, &|** of the ſides,you take away the 
per dyplum,laterum ſummam | ſquare! of the baſe, and divide 


Audtum' 'vero quadrato baſis, [of the ſides,the quotient ſhall be 
& per duplum Taterum flm- the quantity of the perpendici« 


mam diviſum ain hypo-| lar.But If the ſquare of the ſum 

tenuiſartt | mo of the Niles, be increaſed by the 

| IN ir 

og ts 1049107% | 112 [vided by double the"Fumt of 

1 LOH + 2" [the ſides, the quotient ſhall bel 
e THE '" the bypotenuſe. 


Ks 1s A 


"hs in oo Let the baſe be 2o4 
| Let-the ſum-of the ſides be 9, the Square 31 , the Square of 


ſquare of the baſ, eant {bad | 


| 


diviſum exhibebit cathetum. [the reſique by double the ſu) | 


 Ithe baſe 9, 8249, is 90," _ by 18 ," fhall give 5 the 
1. & bypot c-, 


5 


IIS 1 otro _—_ 
Pl 


* _  _—_— - . hp ——_ FTW - - RY > - - 


EO or: 4 - _ 


Pe 


4 
=» Y- * - + Wa wt 0 » 
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Problematum quorundam Mathematicorun. 


Cr 


"n 2, 


In triangulo retangulo datis 
_ p, perpendiculo ab angulo re-| 


give 4, the perpendicular, ſo the 

Eometrice fic. Diametro 
> AB 2c deſcribatur ſemi- 
circulus. Cui inſcribatur B 
continuata infinite , & ſit Bf 
2 b erit Af cui xquatur fz, 
+q.cc—bb. continuetur f a 
in-{, itaut fl fit xqualis 2.c 
inter quam ut prima, 6 f z ut 


f\ ſum of the hypotenuſe, and ca-| 


fedes ſhall be 3,4, 5. 


(GEomerrically thur. Upon| 


AB made equal toc, the 


thetus, deſcribe a ſemicircle, in 
which, infcribe Bf, from the 
term B equal to b the baſe gi- 
ven, and continue it infinitely, 


fo ſball Af, to which make f i] 


ſecunda inveniatur, fx: tertiaz 
quz- zquabitur catheto quz- 
ſito, nam fiq. faq. acc 
—b b dividitur per | f 0 2 c.& 
fit f m-quotiens geometricus. 
Nam f ]. fi. f ſunt continue 
proportionales; per 8 El. ſexti 


per 4 ſexti Excl. 


Excl. ergo f iq. producit fm, 
f ! | 


equal, be the root ſquare of c c| 
—b b, continxe fainl, ſo that 


fl be made equal to 2 c,between 


this as the firſt , andfi the ſe-| 


cond, find f m the third in con-| 


tinual proportion, it ſhall be e-| 


qual to the perpendicular} 
ſought, forfiq.wfaq.w cc 


and f m 35 the geometrical quo-\ 
tient, for fl. fi. fm are conti-| 
nually proportional, by the 8th.| 


of 6 Eucl. Therefore fi q. pro-| 
/ 


PRoBLEMA IL | 


Ho'in bypotenuſam dimiſſo , 
&» b differentiaſegmentorum 
_ bypotenuſe, invenire trian- 
gulum. 


6 f 
duces f m; by the 4th. of the 6| 
Euclid. 


PROBLEM IL. 


In a right angled triangle , 


the perpendicular , let fall | 


from the right angle upon[| 


the hypotenuſe , and b the| 


difference of the ſegments of 
the hypotenuſe are given, to 


p | | 


| Sit A minus 


b + a erit majus, 
Ergo 


&b+a 


find the triangle. 
ſegmentum , Þ 

In 23 hoc eſt, ba +4 a9p p- 
| 


_ _ Q Y —_— 


Canon. Y | bb + Þþ : + ' D 4. 


| 
—Thypotenuſe, or 81 — 9 # 72 , that dividedby 18, fall 


—bbþ i divided by fla 2c,| 


na” > ——_—_ 


ed 


OY 


” Poteſt | 


* 
hs & & - 
= = came 2" _ -- CPS % Fe. — 


Problematum -quorundam Mathematitorum. & 


CO ———————— 


pn CE 


' Poteſt Problema fic aliter| Thi 'probleme may be thas | 
{proponi. Data media trium| otherwiſe propounded. In 
quantitatumn continue propor-| three quantities in continual | 
tionalium cum differentia ex-| proportion, the middle term is | 
tremarum invenice reliquas. ' | given,and the difference of the 
Tk coy extremes. To find the reſt. | 
Geometrice ſic. Perficitur| Geometrically thus. Upon|xig, 3. 
ſuper diametro E F infinita e-| fhe diameter E F;, produced in- 
rigatur ad reQos #1 xqualis p| finitely ere m I at right ans 
datx &menſuretur »: H zqua- | gles, equal to p the perpendi- 
lis! berit HI / 355 +pp ſuper | cular given , and meaſure off 
hic ut ſemidiametro {cribatur|m H, equalto! b, draw H I | 
ſemicirculus , & obſervarur| which ſhall be / T6 J-55 by 
Canon Algebricus: Nam E m| the 47 of the i of Eucl. upon| 
eſt vi65%pp:+:b>& mFeſt|that as ſemidiameter deſcribe 
+3653 Þpp:— 1b. Nam E m.| a ſemicircle,and the analytical 
J jm 1. F funt > propter ſimi-| Canon 3s obſerved. For E m 55 
; [litudinem rciangulorum,E I w. | / 36bF pp: +ib, and mF5s| | 
TT j{-:TF.  :3bbEpp: —ib.' For E m, 
No | ml.mF— by reaſon of the ſi- 
: | militude of the triangles E I'm. 
| A : m1F. . | 
THEOREM 4.  THEOREME. 
Gl quadratum perpendiculi JF to the ſquate of the perpen+ 
augeatur quadrante .qua-|*" dicular , you ddde 2 quarter 
drati differentiz datz. Aggre-| of the ſquare of the difference 
{gatirradix quadrata aufta di-|given , and from the ſum ex-| | 
midio differentix darz erir| tra&# the ſquare root, that root 
' [E zz majus ſegmentum. Minu-| increaſed by half the difference, | 
{ |ta vero dimidio differentiz erit' ſhall be equal toE m the grea- 
|» F minus ſegmentum, & in-| ter ſegment, but diminiſhed by 


\ 


ventum eft triangulum. . half the difference, ſhall be e- 
= qualto m F the leſſer ſegment: | . \ 
| "8 , | And all the parts of the trians | . 
| gle are known. | | ; 
| ; | 
\ : | 2 
| = +, mw » #@< 
| | "A « | Wn +] 
ji 4 | ah IN ies OM Ha HT Hs _ S —_ 


Problematam quorundant Mathematicorum. 


Fig. q 


\PaoBLEMA TIL 


invenire terminos. Eft | 
| Sr OUER Clave ali- 
is if propoſs Frum, + reſol olutum, 


lata ib. c. d. 


D 


[no c ad reQos 
- |eritz f xqualis / $3þFc7, cul 


© 7 ar WINnOr terminus , 4. 


vel quodid idem os a pee= 


|Date media Ctrium * qeantits-( 
"HM = A, C, d., una cum b, 
|" Bifferentis' qua major termi-| 
" nus excedit duplum minoris 


0Gta-| 


i PrRoBLEM LLL. 


"middle term is oiven: with b, 
the difference berween the 
greater term, and double the 
lefle. The terms are requi- 
red. TE EN 

ALS 3 1 4 «. . 


L x 


Given- b. c. d. 


- Sought the leſſer term 2. 


2 


2 


In three terms a, 6, >, the | 


"Pura factum quod requiritur. Sitque a, minor extrema 
erit b+ 2 2 mayor, &ba+2 a4 cc. vel2aa wcc—ba. 
Ergo vTbÞ2ce: —;, bale, ſahcet duplo minoris termini. 
b t, W7 oboe: —4 16.04, | 


THEORE MA. 


Uplo quadrato mediz da- 
tx addatur quarta pars 
quadrati differentyge darz.Hu- 
jus ſurmmz radix quadrata mi- 
nuta dimidio differentiz erit 
dupla minoris termini. 


Geometrice. Ad punctum © 


[readzx be menſuretur co 'Dc 
| datz,cui zqualis ſtatuatur o #7 


ad rectos : erit Cm DV Ia 
cut xquatur c f duGa a termi-| 
fac ce 30} b 


#quetur z b ſubduc z þ xqua- 
lis * b,erithbh 24, & h ca 
differentiz,ſuper bc igitur dia- 
metro deſcribatur {emicircu- 
lus b / c,, in cujus circumferen- 
tia accomodetur bl v c, & di- 


( 


vidatur b b bifariam in z, erit 


bt 


| 


THEOREME, 


ſquared, you adde a quarter 


of the ſquare of the difference} 


"ſquare root 0 


the f this ſum 
. being diminiſhed by half the 


extreme ſought. 
Geometrically. At the point 
c of a right line cb, meaſure 


c 0 equal to c, the middle term 
given, to which, make o m at| 


right angles moved, Then ſball 


c m be the F<, to which ct} 


is by conſtruSion equal &- per- 
pendicular to b c, make c1 e- 


qual to half b,then ſhall i be 


TbbÞFee, to whicb, make i b| 
from 1b ſubduG 1 hj 


equal : 


: . 
equal to | the difference, 


b h/ 


ſhall be equal to double the leſ- | 


ſer term fought, and hc ſhall) 


be. 


]F to double the middle term | 


difference, ſpall leave the leſſer| 


| 


} 


F#Y TD ow 


1 PR FRAY quornndam Mathematicortnt: 


EOS VES, 
#5 FG eat © =) 
\ xa 


I? 
* 


b 1 i , bn minor. & be | be equal to the difference given, 


. [major trium quantitatum =, | VUpon bc, 'as a diameter , de- 
[nam triangula b/n, blc, ſunt feribe a ſemicircle b1 c, into 


fimlia, ergo cb. bl. b nfunt < which fit bloc, and divide 
& oblervatur preſcriptum b h into two equal parts , bl 


ns eau __ ſhall be the widalle'« b ad bn 


the two extremes, in continual 
proportion. For the triangles 


|bIn,blc are alike. 


PROBLEM IV. 


'\'PROBLEMA IV. 


In triangulis duobus reGangu-''Intwo'right angled triangles, 


| lis damtur ſumma baſium; ©*| theſumofthe two baſes,cach 
| utrinſque cathetis ea condi-' petpendicular , and a right. 


tione, wt angulus ad F ſit re-) "angle at Fare given. The 


Gns. Quarnntur baſes. + | kaſesare ſought. 
C7 Danturb, c, 4, & angus ad F rectas. 
ala. D044 \ 


e. pocFag—2ca 
gg- DCE TE — 244 | 
hb. »wbb+ aa * . 
kh. vdd+eclideſt) Feta s—2ca 3 


gg. Dbbtaatdd+cctaa—2ca 
egg. acctdd+bb—2bd, ergo hz duz ſpecies 2quan- 


tur inter-{e,v7is. 


+ $b+4d=2bdao bb+dd+ie+245—3 08 
Er {ublatis utrinque zqualibus, 
24.a—2ca+2 bd aw oo.Ergo mutatis fignis 2 440 2c 4 
—2bd\, &aamca-bd, & reſoluta zquatione 
© 6 T ./Tee=Ta: D, 
7550200 4 


ex TTca— $d% © 
Sh as Lauhu” 


. 
In verbs, I | In words, 
þEX4q X quadrato dimidu ſummz Ut of the ſquare of the ſum 
baſium tolle planumex uno of both the baſes; take the 


- {\cathetorum- duo in alterum. | plain made by one of the per- 


Reſidut | - pendi- 


_—_— 


2g-9(bb+kk) velbb+aa+dd+cctaa—2ce| 


| 


| 


I A 


- £9 
Flg. 6, 


as. FY > OT I POT I, 
——C 


Dt 
. 


7 


—_— 


| Problematum quorundam Mathematicorum. 


F] 


1 


| A Noo 1644. 7 


Fig. © 6, Reſidui radix quadrata audqa 
[dimidio.. ſummz baſjum, erit 


baſis trianguli majoris. Sed 
dimidium ſumm# baſium mi- 
nutum radice quadrata dit 
refidui erit baſis triapguli mi- 
noris. 


Geometrica effeQio patet 
in figura. Eſtenim F A ſumma 
cathetorum, & quadratum BC: 
xquatior plano F B.A(hoc eſt 
b d.) E Beſt ſemil. (c)B ED 
eſtſemic.BD > BC,ecrgoDE| 
eſt vq toe, —bd .DE.ovE G, 
ergoB G eſt! cT DF orgy” 
HGeſt: c v 57c;32 quod 


|requirit Theorema. 


PROBLEMA V. 


Fohannes Pel- 
liusCoritano Regnus An- 
glus Matheſeos in illuſtri Am- 
elodamenſium Gymnaſio Pro- 
teflor,chartulam quandam ex- 
cudi curavit, & 1n varia loca 
dimifit continentem Theore- 
ma , quoddam cujus medio 
Criſtiani Severini, Longomon- 


tani, Cimbri, &-0. Librum de 
.abſoluta circuli menſura. ſoli- 


de, 


& nervole refutavit , uti 


faſius i in prxdici D. Pellii oi 


bello poſtea ' contra Longo-! 
montanum divulgato apparet. 
Huzas chartulz prius impreſſz 
exemplar unicum ad me miſit 


Auratus 


—_————— LJ 


| 


'[ leſſer triangle. 


pendiculars, multiplyed by thel 


other: Theſquare root of the] , 


reſidue, being increaſed by half 
the ſum of the ſides, ſhall be the| 
baſe of the greater triangle:but\ 


half the ſam of the ſides dimi-| 
reſidue, ſhall be the baſe of the| 


The effeSion ijs evident in| 
the figure. For F A 5s the ſum| 
of the perpendiculars. And the 
ſquare of BC 5s equal:to the| 


plain FB A. wbd, BE | 


half (c)B E D-is a ſemicircle 
B D is equal to BC, tberefore' 
DEis /icc=haDE= EG 
therefore BG 1s), c+v == IS 
and HG" c— vVce=bd a 
the Theoreme requirefs , 


PROBLEM V- 


JN the yeer 1644. Mr.” John 
Pell Profeſſor of the Mathe- 
maticks is Amſterdam cauſed| 
a certain paper to be printed ,| 
and diſperſed abroad contein- 
ing aTheoreme,by help of which\ 
he hath both ſolidly , and| 
ſubſtantially confatedLongo-| 


montanus his Book of the ab-| - 


ſolute meaſure of a circle, as 
may appear more largely in a 


Book fince publiſhed by Mr.Pell] 


liam Beecher then living at} 


Roven,ſent me to Paris,to whom) 


I returned my anſwer after} 
D. Guilielmus Beecher Eques| ſome dayes, whither it miſcar- 
ried! 


_—_ —— 


___— 
- 


niſbed by the root of the ſaid}. 


againſt Longomontanus. Ore | 


| of thoſe firſt papers, Sr. Wil-| 


IR 


4 


| 


ritaorre—tte. Ergo 0B * 


lab accepta chartula diebus| 
Ifolutionem ', & demonſtra- 


Jad illam cunc Rothomagi de- 


[gencem muſi. Utcum vero ein 
|[manus venerit ignoro.Erat au- 


[totunm aagulue 


Problematum ——_— Me 


[Auratus meamque.poſtulavit|ried or no, I know not. The Fs 
[ſententiam, 8 Theorematis| Theoreme was as followeth. 
{demonſicationem. Nonnullis 


tionem analyticam A Pariſzis | 


tem Theorema ut ſequitur. 
- Tangens cujuſſibet arcus| Let the tangent off any arke 


catur in duplum quadratum | *xnltzplyed - by double the 
radii z a quadrato radii aufe-| ſquare of the radius , from 


| ratur, tangentis quadratum | the ſquare of the radins, take 


illad - productum. dividatur | the {quere ef the tangent. Let 
per hoc refiduum: Quotus| the firſt product be divided 


erit tangens arcus dupli. by this refidue , the quotient 
ſhall be the tanggpt of the 
Git of REN double ark. 
| Ego ad formam Problema-  Freduced it into the form of 
tis redaxi. the following Probleme. 


Datis trianguli rofienguli In a rightangled triangle , 
bafi(r)perpendiculi legmento, 
angulo recio contermino'(t), | | ſegment of the perpendicular 


|& angulo ad A bifariam ſefio, conterminons to tbe right angle 


invenice perpendiculum, & &|\(t,) with the angle at A biſe- 
Ged, to findthe perpendicular 
and he whole triangle, 


AE , eſt q TPPY per 47. 1 Enclid, 
Data. r. &*. Quzritur 4. Quia per tertium ſexti Eeeldis 


Aihhnt-.. rr 44.4 —terit . 


_tr.a/qurriittTFiaa, ergo corum quadrata erunt 


 #qualia. 
rad tFrrtt—arrtan vice 4 4, vel ſubdudis xquas 


1ibus. | 
rad —2rrtantia ds, & dividends, 


Irr4—2 ry7t ©# 74 vel tranſponendo texminos. 


we 


Tr —tt.arr:t th. a, & propterea EX 2 r 78 Orietur 4s 
4 'T r—8 


Go _ Quod 


minoris quam 45 g-00 m.du-, leſſe then 45 deg. oo m. be 


tbere is given the baſe (r,) tht | 


F 8, 7. 


— 


Problematum quotundam Mathematicorunt: 


ls Ae. | 
— — 


- 


Fig, 8. 


gruum. 


45 gr. 00 min. 8c. 


DETER MINATIO. 


radium excedere (hoc eſt tan- 


| gentem. arcus 45 gr. 00 min. ) 


alias enim ſubdugio nequir 
fieri quod requirit Theorems. 


 Geometrice ſic. Super E G 
circuli radio ut diametro de- 


|{cribatur ſemicirculus : men- 


ſuretur EC ÞET tangent! 


|ditz, erigÞ Cq.o rr — tt,cui 


xqualis ſtatuatur A B, B -:q. 
vero fir xqualis, lateri feu ra- 
dicizE G q. hoceſt2 rr. In- 
ter A B, & B mz, hoceſt, inter 
vVq rr—tt,&y/q.2rr quz- 
ratur, tertia proportionalis 
quz invenietur'D A E, & per 
18 ocavi Euchrr —tt.2rr 
::AB. AE. Ergo, ut AB. 
AE :: t. a. Nam utrr—tf. 


[arr :: t. a4. Engatur igitur a 


pun&o'B, perpendicularis B D 
2 ET, hoc eſt t.cui parallelz 
aſcendat 'infinita EF, & 4 
punQo A per terminum D,du- 
catur A F erit EF (a) quz- 
ſfitz qua cognita complearur 
triangulum Theoremati con- 


$5 


PR O- 


__n— —_raa 


. Quod eſt ipftilimuin Theorema D. Pellii, Pofita enim baf 
Fige 7; trianguli pro radio erit t, tangensarcus fimpli,, & a tangeng 
arcus dupli. Ergo fi tangens cuyuſlibet arcus minoris quam 


{ Hanc patet quod ſegmen- | 
| tum perpendiculiChoc eſt tan- 
| gens arcus fimpli) non debet 


j 


DETERMINATION. 

From hence it appears, that 
the ſegment-of the perpendicu- 
lar, (to wit the tangent of the| | 
fumple ark:)muſt- not exceed the 
radins (that 3s the tangent of 
45 gr. 00m: ) for otherwiſe, 
the ſubduGiion cannot be made 
as the Theoreme requires. 

Geometrically thus. Upon 
E G the Radins of your circle, 
as a diameter deſcribe a circle. 
Setoff ECDSET the tangent 
given. G Cq. ſhall be equal to 
rr—tt towhichmake A Be- 
qual. Andlet B m q. be equal. 
to2 GE q. that is, 2 rr. Then 
between A B;.and B m,that 3s, 
between vq.r r—tt,and y/q, 
2 rr find the third proportio- 
wal,which let be A E.by the 18| 
of the 8th Eucli. A By. ſhall 
betoBmgq.:: AB. AE, that| 
s,cr—tt.2rr::ABAE., 
for as the firſt 35 to the fourth, 
ſo ſhall the ſquare of the firſt, 


be to the ſquare of the ſecond,| ; 


rn terms continually proportio-| 


nal, ſince it is thereforer x —tt.| 
2rr:: AB. ME, andri — Ht 
2 Ir:: t. a. i ſhall be AB. 
AE:: t. a: thereforefrom the] 
term B, ereCt a perpendicular} 
BDaET;hat is,tot,to which 
drawEF, an infinite line pa-\ 


| , 


rallel, 


CC n——_ er 


e 
ok 


mo 


10 |  Problematum quorundam Mathematicorim. + 
fi | | | rallel, and from the point A,by Fig. $/ 
s bi%s | : D, draw AF. EF ſhall bees! 
nf | - So qual to (a,)whirh being fonnd, 
| feniſb the triangle agreeable to 
the Theoreme: | 

f . : . ; = : #7» i 
tÞ PROBLEMA FS: 1 PROBLEM VL 5 
n Data tangente arcus dupli| The tangent of a double ark 
Th | 1#474tur tangens arcus fim-| being given,ifitbe required, 
1 pli., hor eft data 4 queraturi to find the tangent of the|. 
f t, quia antea inventa eſt bec| | ſingle ark, the equation will 
| #quatiottaT2rrtarra. F gk _—_— 
If | ie te re — 227% Ergo gp PETER DS . 
: Ml. *.- ny | ” £ 
; yrerrprr; If 
CANS a : 
) p 
| PRaxis gevrhetrica facilis eſt { np geometrical effe:on 7s 
q | - ; þ : 

| loco ſcribe s s. Hoc eafic » in the place 75 b. 

41 Aa Y | FO 

modo, utag. rr:: rr. £s.| writess. Thus aa. rr:: tr. $8:;| 
| 4455 rro7. ,____ | ,p,, 2885 Ire — | 
1 Ergo 44 4 4 & v/ 1ofrrt ; "FO aa and y $54rre 

"op | bg x IP 

| -PROBLEMA VII. PROBLEM VII. Ty 
| Þ [Dato triangulo quadratum in-|To inſcribe a ſquare info a 

R feribere.. | given triangle. 

| Sit- baſis trianguli þx oy Feg: 9; 
Perpendiculum p | / 


'] Sirlatus quadrati inſcribendi 4. | 
Ergo ſegmentum perpendiculi ſuperius, crit p — a: 
Eteritp — 4. 4::Þ. = »b. : 
Ergo p avbp—ba&pathbawbp. Ergo pFb.b: : p:a..|* 
| Praxis Geometrica eſt facil-| The effe&;on 3s very edfie , 
[lima,fit:A C, p+b.&CD Ov requires to rhore then inthe 
{Db, &ſitB Aw=p. cert B E | three terms given, to findthe 
latus quzſitum 2 a. | fourth. Therefore, make AC 
bTp, andCD. »b, andB 4|- | 
=. 


Tok Eodem! 


a A car 


Planar quorundan 0 FEY 


Fig.10, 


inſcribi  poteſt maximus wave- 
|[giatyr , cujus dameter efit 


ter abſolvitur. 


« Sn PI 


_ |Fig. 11, 


- . 


Eodem modo circulus 87 


quaticari, latus diagomum. 
Hoc idem Problema fic alt- 


£8 5 Secundo erit 


p. Ce 


ea. 


| wiſe performed. 


Sit (a) _—_ perpendiculi inter trianguli verticem,| | 
|& latus quadrari ioſczbendi , erit irp—a latus quadrati. Eterit, 


tte op —a:Kea+dowpp— —pa. 


Etca + da+ pampp. Ergo RS tn 
a . perpendiculo reſiduum , erit Jatus quadrati in- 


-p.B E ball bethe ſide ſought. | 
So may the greateſt poſſe ;blel 
circle*be inſcribed, whoſe dia- 
gonium ſhall be equal to the 
diameter of the circle. 1 
This Probleme is thus other-! 


\ 


DD 4. qua ſublat 


Canon. 


Geometrice ſic. Ducatur 


a b xqualis c + 4 p, & ſuper 


|hacut diametro, deſcribatur 


ſemicirculus ac b, menſuretur 
bea perpendicils, cul xqua=- 
tur þ e-per ſtrucuram, &a 
pun&o (c) deſcendat perpen- 
dicularis (c d,) erit (bd) quo- 


'|tiens Geometricus, & zqualis 


(a, ) nam ab. c b ba — 


Ducatur a termino (eJ(e 7) 


-| zqualis bafi trianguh , & ad 


(b a) normali, agantur deni- 


que (dg) (bf) parallelz, 
& compleatur triangulum. 


£ *  PRO- 


Geometrically thus. Make 
a b equal to c+d+p, and 
upon it as a dinmeter, deſcribe 
a ſemicircle a c b, meaſure bc 
equal to the per pendicular,, 1 MW 
which b e is equal by firuSure, 
from the point (Cc) let fall the' 
perpendicular(cd,)(bd)s the} 
Geometrical quotient: i to! 


(a,) forab. cb, bd — 


— 
” 


| 
Laſtly, from the point 7” ec) 
draw (ei) equal to the baſe} 
of your triaugle,"and ſquare to} 
(abY)draw(dg) end(bf) 
Evreiila, and GE tbe tri 


\angl & 


PRO-| 


[Erit 


, 
Fo 
% 


—_— 


| — 


PROBLEMA VIII. 


poſſibili data. 
m mM. 


[Primo 


Þ.c::Þ—4. 


Problematum quorundam Mathematigguns 


Dato triangulo rectangulum 
inſcribere, cujus area ſit ad 
aream trianguli in ratione 


r ad s. Et fit area triangul: 


Puta faGum ſitque latus quzſitum 4. 
Pe—ra 


P 
dp—d as 


PROBLEM VIIK. 


In a triangle grven, to inſcribe 


in- any poſlible proportion, 
as | 
-r tos, and the area of the 

triangle let be #2 m. 


2 later rectanguli majort. 
Ducatur in 2. 


{Secundo p.d::þÞ—4. G 
. pra=caaTdpe—d 


4 A. 4 


—_ — ——— 


P 


os IEP EY IH 


Ergo s m m9 


net þ hoe af, 


'4 


rpca—rcaatrdap—rdaua. pmm 
mm | = vel- 


Nl | | | m 


bpa—caa—daa, 


vel? PZ; 


Determinatio. . Abſolutum 
datum non debet excedere 
quadratum ſemiſlis perpendi- 
culi. Nam fi {uperaverit re- 


| [Qangulum inventum erit arex 


majoris quam inſcribi poteſt. 


Conſtructio; Problematis. 


[Primo reducatur r b planum 
ad quadratum, fit illud 7 7. 


Sinmiliter 


Fi \ 
dem, bacnbpa-t EZ ydlaampa-t! ES 
pe , r 
EeV ippopomm 2 
wy 2 +" #4 
| T he Aquation. 
we $0278 
iPP —— 7 3Þ- 04 


_ Determination. The abſo- 


a reangle, whoſe area ſhall 


be to the area of the ninnglet” : 


aaanbpa, & tans 


oy 


lIutum datum muſt not exceed 
the ſquare of balf the perpen- 
dicular, for otherwiſe the area 
found will be greater then can 
be inſcribed. : 

For the Geometrical con- 
ſtruction. Firſt reducer b to| 


a ſquare, let that be n n. Inlikg 
D 


| manner | 


| 


Cs 


— 


: 166. £ ade ed. aft 29A REL 


- 


AO alter turn” 
= - a 
y—_ T 


D.S$ 18 M1 
P i (cribatur _ 


deinde fiat nnaxx::mmtt; 
xxmm. natt, the third proportion between 
TE CD nnaudxx Asnn.xx::mm[l 
tt, and then your Equation fit 
for conſtruSion will ſtand thus| 
Op —<TTT+!p.0 4 |vIppore+ip.os 


R w_ 4 


quatio conftru&onis facilli- 
mz, lic ſtabit 


Propoſuit mihi vir ingenuus, 


- [planum. 


X Xx ut mz 


rb nn 


PROBLEMA 1%. 


"_ s A 
&- Philomathematicus, hanc 
quaſtionem ſolvendam. 


J)Antur duz linex five nu- 

meri A & B, quarum ſum- 
ma (=) zquatur differenttz 
quadratorum. Summa vero 
quadratorum ſ{ubduga ex 
quadrato ſummrz relinquet b 


_— A 


B 


——_— m__ 


— 


Poſtquam paululum me- 
cum ruminavi venit mihyt 1n 
mentem Lemma ſ{equens. 

Lemma. Samma duorum 
quorumlibet numerorum uni- | 
tate differentium, erit xqualis 


differentiz quadratorum. Sin | 


'differant binario differenria | 


£ 

+ 
' 
: 


1. 
Fig.13. 
| 

| 


L 


quadratorum, erit dupla fum- | 
|\mZ> trinario tripla, &c. - 
Demonſtratio. A eſt major 
| numerus & A T+ E.major, & E 
| eſt 


manner (ps5,) let that bexx,| 


then in the place of 


EONS + > Ws | 
will have — —— then find 
nn 


An ingenuous perſon, and lo- 


A | ſedue ſhall be equg to b' pla- 


} 


psmm 
rb 


you 


PROBLEM IX. 


| 


ver of the Mathematicks,| 
propounded ' unto me this] 
queſtion. 


Wo lines or tumbers A and\ 
B are given, whoſe ſum (7)] 
is equal to the difference of| 
their ſquares. But the ſum of 
their ſquares being taken out of 
the ſquare of the ſum, the re- 


num. & 
After I bad a while thought|, 
upon, it there came into my|\ 
mind this Lemma. | 
Lemma. The ſunt of any 
two numbers differing by an| 
unite,ſhall be equal to the dif- 
ference of their ſquares. If 
their difference be two. Then 
ſhall the difference of the} 
ſquares be double to the ſum;| 
GX&c. | ES 
Demonſtration. Let A be 


' 
i 
| 


the leſſer number , and A +E 


4 PE. 
_ = W— — 4 


the} 


w__ 


] 


I. «EE Ol 


\ 


Vn 


[rt utriuſque. | 


eſt i . Differentia quadrato- the greater. And let E be ant 


[eſt Aeſt A, eſt ſumma mino-|\'9 2 AE + EE. Buta AE 


lerat demonſtrandum. 


ES: 


Problematum quorundam Mat heniaticorum. 


rumerit 2 AE + EE.  %.| «nite. The difference between 
Nam AinE. vel Ain x. hoc| the ſquares of A, and A+ E: 


ris numer vel unius portionis. |+ EE i equal toz. For AE 


mert unirare tantum exceden-|F EE, that A+x 5s the grea- 

tis minorem, ergo 2 AT 1 eſt | fer aumber , therefore2 AE 

{ſumma utriuſque numeri quod | 7; E E 3s the ſum of both num: 

bers equal to z. Which was to 
In numeris. Sit ATE. 05. be demonſtrated. 

A—ED 4-2 A E T E Ezhoc | 

eſt, 8 T1 209. ſummzx aume- 


Sit jam mayor linea a. Minor erit a +. 

Summa '2 a +1 2 differentiz quadratorum per Lemina 
prxcedens.. 

444 — 4471 2 Zq. Quadratum ſummz. 

244— 24+ 19Z ſumma quadratorum utriu(- 
que numer1. 


[Differentia. 244-2amb plano. Ergo 244.ab pl. +2 As; 


_ + 
Et 266 Fi: 1 


vice b pl. ſcribe (bb. ) "Ergo 244. DbbtT 2 a; 
Duplo mayoris linezx. 
» QC . _—_—_ 
Duplo minotis linez. 
Theorema. Si duplo reſiduo dato addatur 1. Haus aggre= 


|gati radix quadrata aucta unitate erit dupla majoris linex, 
|minuta vero unitate erit dupla minoris. | | 


PROBLEMA. £A- PROBLEM X. 


diculo.Queritur triangulym., lefſer leg or cathetus, together 


| The triangle is fought. 
Pata faQtum, & fit (4) pars quzſita , reliqua confonantt| 
| © - DP 4. 


| 


þ 


tibus notata dantur. Imo b + a. p: : p. [ys 


AE+EE, hoceſt, Ain x | that 75 A,becauſe E zs an unite; | 
j+ 1. eſt ſumma majoris nu-| Is the leſſer number, aud A F, 


with (p) the perpendicular. | 


| 
rg0 pp a8+ba,; & yF37f7;. —b. aa 


F 18.13 


Intrianzulo redangulo dantur|In a rightangled triangle there |Fig:14; 
|. (b) differentia bypotenuſe 4| are given b, the difference be- 
" | crure minore, ©» (p) perpen-| tween the hypotenule; & the 


pr CET 
—_ 


_ —_ ——_—_ 


4 


gen ears 


Problematum quorundam Mathematicorum. 


— 


F 


Fig.15s 


Canon. Quadrato perpen- 
| diculi, adde quartam partem' 
differentiz quadratz aggrega- | 
ti cadix quadrata, minuta di- 
midio differentiz erit legmen- 
tum queſt 1tum. 


Geometeice: Fiat s ta ©b,]- 


&tq. wp. &lit angulus ad(t) 
rectus £q erit /i3bFpp: de-; 
matur qmI; r þ,erit SM. D4. 


— 


PRoBLEMA XI. 


Inſcribere in circulo reGam | 


(f) diametro minorem : ita 
at ft producatur infinite OC 
currat diametro produfie in 


puno (m) dato. 


Data 


 PunGum zz. RedGaf. 


Uzritur portio linez f pro-: 


Qua: a peripheria ad pun- 


| the given point m. 
8. 


| 


aggregate ſhall exceed the ſeg- 
ment ſought, by half the diffe- 


rence given. 


=  b, and t 


qP(Pp), 


ſhall be /) 566 +pp: take away 
qm 2 to balf b, 5m ſhall be 


equal to a. 


—— 


PROBLEM XI.> 


To inſcribe in a circle the right 
line f, which muſt be le ſs then 


occurre with the diameter in 


Given 


The point m. The right line £. 


Ought.The portion of the line 
f, continued from the peri- 


Gum 72. 


Puta fatum. Sit portio quzfita 4. Per demonſtrata 3 
Pitiſco ad Axioma quartum Triangulorum Planorum erit, 


:b— c. a. Ergo 


fFirehTo; 
bb — cc 


Fs 


-© 4.ergo bb — ce2 


Et VIFFFr=cc: — af: D4: 
Erit v zfF+33—dd —3f: — 2f. 


| phery to the point m. 


fataa.&a a pbb—ccf | | 


quia vero cc. wdd+ f. | 
2D 4a. vel bb—dd: wat! f. 


Canon. 
Conſtrudtio patet in ipsa fi- 
ouri.Eſt enim / 4b —4d4: a a 


6b —dd: dd a +? 
The confleuSion i FL apparent F-1 


in the figure, for by 47: : Eucl.| F 


> x 


Þ+ 1 f. per 47. 1 Euclz. 


PR O-! 


VBbAITOET: 
PR O- 


k 


Canon. To the ſquare of. the Rs 
perpendjcular , adde a fourth] 
| part of the ſquare of the diffe-| 


rence , the ſquare root of this| 


j 


Geometrically. Make (st)} | 
and let| 
the Fog at(a)be right, (s4q)| 


the i, ſo that, if it be] 
infinitely continued , it ſpall & 


E- | 


— 


\ | exterins abſcindere cquale\ point (#)) to cur off the ex- 
| trapezio ſuperiors < hb h )| terior triangle equal to the: 
"dat. upper trapezium. - n 


i SY 


 [&cead'C,crgocg.0vq24t,|2'd, and ce. a to, therefore 


{Ex dato reclaugulo (yz oF 2 |From the given reQtarigſe| 


; 
4 


; 
# 
; 


| | ba 
jaFcb:: a. —L4 iſtius trianguli catheto, & — 


lvel bao, 2dbes +2dbc, velaawada%k 2 dc, & 
x THEOREM 4. 


ba | 
alter criangulo ignori Foo ) Catheto.” Sed «+ | *quatur 


'P rob ematunt » Jerrublem Mathemtticorum: 


Bern PP Y XU | PROBLEM XI 


[Ex dato reflangulo (y z) 4, From the given reQangle 
þ punto (r) dato triangulum, (Jy %,) and from the known 


Up 


b a 


—— D3 dbz 


VddFidde +das 1 
Geometrice. Fiat A'c ® 2.d,\ Geometrically. Make Ac 


& z>gvel>=dy/qddt2de.\cgis y/4.,2dc, endig, orzd 
fiat If d, erit % fquantitas DS id+2dcmakedfoiod, 
queljeg. :- "15 z-f ſball be the quantity ſought. 


wm 


* < —_— = 


PRoBLEM XII: 


PROBLEMA "XII. 


punto ( t) dato triangulum| -(y z) from, the given point] 
abſcindere equaleſ, patio (O18 4+) to cut off a triangle e- 
| dato. ; ri qual to a trapezium known. 


Pata fam, fit baſi S wn EET (a) 


'"# 8 


Erit «+d + P hoc ſts +. 2 54: 0 =quale lateri 
\ ot | 


a2 


apts arez trianguli id eſt ('2 þ. ) Ergo FF MF. D232, vel} 


Puta faQum, & ſit (4) baſis trianguli majoris. vis 


Figny: 


£4 hetahe i aa »Z _—_ : Ergo 


V hb F zbc : + h. a a. 


_— 7. a a 


_ 


"paaklegaroc Jer yr Mothemeticora. 


\#7g.18. 


\ 


[+ | 


| quod perinde vocetur Gbb,) 


Ad conſtruftionem © hujus | 
|\Problematis, reducatur{ þ ) 
ſuperficies ad quadratum 


\tur tertia proportionalis f, 
Erit F6- 2D 
|cundo b. þ :: b. f-erit Latin? 


| 
[bb 


Fig. I9. | 


bb f 


n = Fiat ſe-| 


b fc 
: 


* FIR 


Ft & fic zquario integra con- 


ſtruQioni apta fic ſtabit; 


| bb "IP 
el FEST fo a. 

In hoc Schemate,ſit þ latus 
trapezit ad quadratum redu- 
M, &fir # 
tionale inventum. Fiat 2 f + 
2 c, diameter circuli 4 g, crit 
vq f+2 cf, cui fi addatur 
d m' > f. erit g m trignguli] 
quzſiri bafis qua cogn Feb li- 
nea rea, apunGo rt. ad ter- 
minum iNam duct abſcinder 
trapezio dato rriangulum #- 
quale. 7 


' Problema prxcedens poteſt 
generalius proponi hoc 
modo. 

Pofito D angulo reQo, 3 
pundGo 7, dato ſupra batim 
| D E | 


—_— 


2 2 b bc ſimiliter of erit | 


For the conſtruction of Te I 


Probleme, you muſt firſt re duel. ; | 
the trapezium (h) to a ſquare, || * 


which may be called (kb, ) 64 Þþ + 


| [En ghuads fe Dabiz*|the Eqection will fendcbu | 
Vbbhbh,2bbe: , h þ b\Y hhhbh,2hbc:4hh 6. 
WT TS: BS > .--F= Ml 
it | 4. inter bb & þ þ, invenia- then between b b,and hh, find Ky 


ﬀthe third proportional 
bbﬀf hhhh. 


bb bb 


make b. h::h. f. then = brey 


b 
2 hhc x 


h h. 3, ſhall be equal to 5 E 
&* the whole Equation will 
bb 2bfet, LING «f, | 


and thus, 


/ þbf 2bfc: 
WW 
or / f+2 fc: +f. oa. 


bf 


In the Scheme, let (h)be the 

tertium propor- |ſide of a ſquare cqual to thef 
trapezium , and ff the third|- 
proportional, between (b b) | 
> the dia-| 
meter of a circle, d g ſball be ; 


(hh: )make2tt+ 2 c 
vagft+2cf, o which if you 


added m FRRIO f,o m-ſball]. 


be the baſe, of your triangle, 
and a fireight line drawn from 


t, to that baſe ſball cut off a 5 


triangle equal tothe trapezium.| 


The preceding Probleme may| 
be more generally pro-| 
pounded in this manner. | | 

From a given point t, the|. 


hen| 
Secondly ,| 


inlike manner,becauſe bf ay ' 


TH © 6) 4. 


angle «t D being right,by poſi- : 


tz08g\ 


4. a 0 
FIR" "Ie ry wy 


wb 
+ 
: 


8 


yoos rr br SM . LL ESD 


'A 


Corum 


An 


emrm 


Pag. 
quorun ad 


. ; 
Problematum 
A C 


athe 


Pace this at 


Cy 
* 


o 
ha, Os 
« 


LA 
Lo 


EL TLLY 


Q 
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a > © © 2a 


b EL 
Fs 
5g 


:: oi 
£507 28 Þ 
Is Q 
: a. 
FX. b 
FT 37 
Boas 
7 0-2 ” 
ue, : 
7» : 
Ln CE Cc 
4 BOK 
= 
wm Af 2+ . : 
=p & > -3.s —S an 
wo bl 
* 
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72 ; 
I P: 
+3, # A 
; 


peg 


=> >—<=> curd 
FF 4 


R a. —_ p——PY ae. Ie 


"Fran: querandam Mathenaticotumt. 


9 


* » 
——_— prof a _ 


'T IDE criangulum abſcindere 
'F [zquale {patio dato, C. 


: Y 4 
\. : i ——_ _ _ 5 St 3h. 


aſt _ given, C. 


tion, upon s baſe DE, to cut 
off a triatgle equal ro by. 


 —_— 


 PROBLEMA XIV. 
| BD > lineam ita. ſecare| 


fit equale plano ex altera 
{parte cum externa data con- 
[tentumn. _ 
'Vel, 


CO "0 


, Data (ex tribus proportio- 
nalibus)una extremarum cum 


| 
| 
| 


jſumma reliquarum wm 


- [reliquas, | 


| 
Sit Þ linea data ſecanda. 
| Sit d& externa data. 

_ 


| Erit reliqua pars þ 


fn verbis. | 
* $1 quadratodimidit externz 


|\datz, addatur planum ex ex- 


terna data in ſummam itidem 


|datam. . Aggregart radix qua- 


drata minata dimidio EXternze 
datz, erit media trium quanti- 


tatum —- 
. 
| y 


1 Oppmcenice. Super AB.a Bl - 


+ 4 deſcribatur ſemicirculus, 
& ſit A Cob. A termino C: 
trigaturperpendicularis CD.. 

{ducatur DE biſecans C B:erit: 


TD [DE vel EF. a7? & 
Þ [f Cſcgmentum quzſitum, &: 
FF jcrunt AF.FC.CB—= 


© mRO-|- 


1. "= _ — a TY . [PI 


ut quadratum partis unius| 


| . Sit pars hinex Þ N_— 4 


— 


PrO vL LEM XIV. 
Is required to divide be 


ſ quare of one of the parts,may 
be equalto the plain contained 


| between the other part, and an 


the plain madeby the ſumme 


| 


external line given. Or, 

In three terms continually 
proportional , one of the ex- 
tremes being given , and the 


ſnmme of the other two, to find 


the terms. 


Et 24. ©» bd —da. vel Y ! THFFX ra 


In words. 
If to the Jqzare of half the 


Fe line given , be added 


given, and the external line. 
The ſquare root of this aggre* 
gate leſſe ened by half the exter- 
nal line given, fball be equal to 
the middletermſought. 


-'Geometrically. Vpon A B.9|Fia 


| b + ddeſcribe a ſemixircle,@n 
let-A C be equal to b, from C- 
erect” a” aerheediculs Cc D: 
draw D E #:ſeing CB. DE 
or E F ſhall be the / 4dd+db: 
and F C the ſegment ſought: 
So that AF. FE.CB = | 


PRO» 


—_ tered Dae RAS SIS IE IAN Rae 


—-- a ict 2% 


gives line b ,'ſo that the |. 


— PRI 


br _t 


yg 4 « . CT 
: NS 7 INEIEY mn MAE, ITY nt) , » F =) , ” JIG 0 PTC abs. bo 42'S, 2 Y 
Git eo OK or oe Ia, at oY ne IE nd ne bes FRO i Rs 4 ? SS , 


A 
-- 
. cate 


—_— > Z T » 


20 Proematum quorumdam Mathematicorum. 


PROBLEMA XV. PRoBLEM. XV. » 


PRepoluir mihi(Rethemroyi): Friend of mine ( at Ro- 
Amicus quidam hanc quz-| *'*- vemdefrred of me the ſol. 
| _ |ſionem  ſolvendam , cuyus tion of this queſtion, whom I no| | 
voto fatisfeci ,. & canonem | only ſatisfyed, but gawe bimg| 
addidi quo omnes hujus na-) Rule” for the ſolution of all| 
rurxz quzſtiones_ ſolvantur fuch like D veftions. 
Quzſtio. : 
| Datur re&angulum cujus| A reBingle x given,whoſe| 
| area eſt 1345-5 Jatitudo| area 15 1345. the latituds 


| 423 longitudinis. Quzrun-| ;— 13 of the longitude... Thy 


; 


tar latera. | f :des are ſought. Firſt the lone 4 
| WY No Rituae, ” 
Adhibeantur loco nume-| -* Inthe place of the numbers 
; rorum ſpecies. \N put Letters. 
; [24 "eb Andi. i 


dn a I .£36t> 


| | Pura fafum, " ſi (-) longirudo queſt , crit latica ol 
'þ E 
ba +4, V —44a—da D f. vel— 4 apf+da, & | termi 


c 


nis Ln. in Cc) duGis Fs » fe+dea. Ergo det 
/ FddeeFbfe © ba, Hinc Theorema, five.'./ | 


| Canon. In omnt reangulo,] ' Canonfn every eellangi | 
ubi latirudo cit longitudinis| Har figure; "whoſe: latitiide "0 
| [pars aliquo deficiens. Dico, | any aliquot part of 'the ongi: | 
1 | rnde:4gfifient. I-fay,”' 
'_ St quarta pars quadrati de=|' If a quarter of the. ſquare} 
feaus, dati ducatur.in —_— | of the defe& given, be multi- 
| | tum degominatoris fraQti, \&| plyed' into:r2he ſquare of the 
- | huic fas adjiciatur'area du- fradions-denominator,: and to 
| Qa in. utroſque fraRiqnis 'ter-\ th155: proddubt be dddte® the are: 
minos. Hujus aggregati radix \draws inte! both the teri 6 
quadrata, auQa dimicho dete+| the fraJ:onc-The $00t [ynare{_ 


Gus in! fra denominatorems| of this aggregate;' ancieaſed b 
| duct, exhibebit longiradinems 


half. the igtopa: defe8s:; ſha 1; 
j Sopuptlane; quocepha oſt: ſent enbobs + o-lingitude. fo mneb}| 
numerator. | -* }; gms 


CC CEC Mam dy 
7 . 


ne ne I Ry ”Y _ - 


EDS. 5 


[rddocn 4 


I OM OO OO DoODO=E OM NNUImEULE|lCUlMp tm oO UOm ml Ol uRQ[c[FFrFll[aFFFlFll SES ms 
—— — 
o 
6 y 


[dia proportionalis inter 25 &C& cation of 25 mnto 5, therefore 
[5. erit q 125. 1a mean proportional between 


{linea data ſecanda. | 125 T.5. Theline mw to be 


——_— —— 


Problematum quorundam Mathematicorum. 


[ 


2t 


| amerator: Uade nec longi- | greater then the trath , as the 
tudo nec latitndo ignorabi-| numerator of the fraGtions con- 
tur. | fiſts of units. So that the true 
Experiamur in numeris | longitude and latitude cannot 
juxta Canonem. be unknown. 
| | Let us examine by numbers 
according to the Canon. 


:dc4Y;ddecc+bfc: mba. 
ee. wF Mice. 20 2550369 


terminis ({c.) ad 


þ fe." a 20 21 unum idemque Lak PO redudiis. Hujus 


radix quaſtonn eſt 7,” huic addi debent #2 facit 22, id eſt, 


111. vel > ba, GER dimidium, quia- (6) eſt (2) 2 w_ 
TH equdli longitudini quzſitz F & latitudo invenietur 24" 
Nam 72 eſt:72. Sed 5 — — hoc eſt minus, 33s eſt 24-5 F 
Duc my in 24." , hoceſt 2 in !®facit 22, vel 1 345-S #- 


qualis arex datz, ergo Jatera vere "HH inventa: 


— 


PROBLEMA XVI © |. PROBLEM XVL 


Requiritur ſecare Vq.125 +5 | Tis required to.cut Vq. 1 25 
extrema , @* media natione.| T5 in extreme , and mean 


proportion. | 


Þ an i 125 provenit Ecauſe + the plain 1 125 ws 
ex duQu 25 in 5. ergo me- produced by the multipli- 


25 and 5 ſhall be the Vq. 125. 
Sitjam AB 25 talium par-| Let AB be 25 ſuch parts 

tium qualium B C eſt5.BD|ass BCis5.B D 35 8 mean pro- 

eſt media proportionalis inter | portional between A B &» BC. 


126, cui {j adjiciatur D E a> |to which, if you adde DE e- 
BC. erit BE Yq. 125 +5. gual to BC. BE ſhall be Vq. 


cit. 


[Fig.22, 


AB,8& B C, dico BD efle q. |{ ſay therefore BD 5s Vq.125| 


F Sit 


I 


Problematum quorundam Mathematicorum. 


Fig.22, 


Sit 4. major portio 
bo» B E linea integra. 


b.a::a. b — acrgo a4 


Geometrice; ſit BF 0! BE 
erit FE Yq.1bb + bb fiat 


. [FG @FBerit EG / 455 +66: 


—1Z3. hat EH@o GE. Dico 
EB hoceſt, vq. 125. +5 
elle ſegam 1n H extrema, & 
media ratione Geometrice 
ctjus major portio eſt E H, 
minor B H. 


Sed quia quzſtio proponi- 
tur numeroſe. Numeroſe rem 
aggrediamur. | 

Sit /q. 125 'Þ 5. ſecanda 
extrema, & media ratione. 
Sit mayjus ſeginentum 1 v. 


Erit Ut vq. 125 T 5 
i : BE TY Ergo 
+ ada, 
125 Ts. Et Wy =. 4 


»Yq 125t5—iy, &1q 
D150o+vq. 12500 — vYq- 
125q. —5. Haxc zquatio 
eſt jam ſolvenda. | 


Erit 6 — 4. minor portio , & 


*bb+bb:—*b. 24. majori portioni. 


. iv. ball be, As v q. I25 


bb ke. & 


| 


Geometrically. Make B F 
o:BE. FE 


+/q4.3bb +bb—!b. make EH 


a toGE. I ſay, E Bibats,| 


vq. 1 25 .+ 5 3 Geometrical- 


ly cut in extreme and mean pro-| } 
| portion, whoſe greater portion| 


i E H, the leſſer H B. 


But becauſe the queſtion «| 


propounded in numbers, let us 
attempt it in numbers. 


vq. 125 T5 5s tobe cut m| 
| extreme,and mean proportion. 


Let the greater ſegment be 


q i125 +5 


by © 
vq. ing T5 
— Iv, and 1iq. D150 Þvq 
12500 —%q. 125 4. — 5V. 
Thws equation 4 now to be ſol- 
ved. 


all be the root} 
ſquare | bb +b b, make FG} 
equal to FB, EG ſhall be] 


equal vq. 125 ÞF 5. And, 
2D vVq 125 T5 


Half the number of Roots 5s | 


5 


Vq'31 7 q +3! V4: 3144F2, 
/ LE <<; 2: - 
S P* ws The ſquare of © the number of 
Ejus quadratum eſt Roots is 
31;TvYq j78i;+6;,ideſft, z37i+vq. 781]. 
2 [demi 


—m—— 


i 


j 


| ligitur ſamma numert abſolutz 
| |& quadrari e dimidio radicum 


_  — 


(ec radix minuta dimidio ra- 
dicum numero, id eſt, q. 31 * 


 \fitz. Sic 1gitur ſtabunt ter- 


Problematiem quorundam Mathematicorum. 


dem hoc quadratum adnex- 
am numero abſoluto- facit 
371+ vVq78i;+igo+tvq 
12500. Hoceſt v 137, + q. 
781 My v q. 12500. Et quia 
duo ſurdi numer: ſunt. com- 
menſurabiles , & proportio 
quadratorum eſt —erit ergo 
proportio radicum, 7 multt- 
plicanda igitur eſt minor v q. 
per 5, hoc eſt ducendaeft v qe 
781 ;invq. 25, & produce- 
tur /q. 19531 { pro ſumma 
ſurdarum quantitatum. Jam 


numero eſt 187 3 + Yq. 
19531 : hujus autem bmomn 
/geſt vquig6 iphusq. 31; 
vel 12:+Yq. 317, atque 


+ 2! eſt valor 1v primo po- 


m1n1. 


Inte number, makes 37: +vq 

731; +150 +v4.12500,that 
is, 1871 +Vg. 781 :+ V4 

12500. And becauſe theſe two 

ſurd numbers are commenſ#u- 

rable , and the proportion of 
their ſquares, is as © the pro- 
portion of their roots ſhall be23. 
Therefore the leſſer 4. is to be 
maltiplyed by 5, that is, vq. 
7Sx , in v 4. 25 » the produdt 
will be Vq. 19531 for the 
ſum of the ſurd quantities. 
Now the ſnm of the abſolute 
zumber, and the ſquare of half 
the number of roots is 157, 
T v4.19531 '.The root ſquare 
of this binome is vq,. 156! 
TV9.317%o0r 12 i +Fvg3T2, 
& this root diminiſhed by balf 
the number of roots, that 3s, 
vVq. 3t' +21 zs the walxe of 
that which at firſt was ſuppo« 


Tota igit. lin.ſecanda eft Vq 1 
Majus ſegmentumeſt 
Minus ſegmentum eſt qi 


— —— _—_——— 
— 


"PROBLEMA XVIE 


| |Datz (mm) area triangul: 


equilateri inwenire latera. 
[IO] 


baſis , ergo 24 crit baſis 


| 


"I, 


"3. 


be —_—_———— 


12i+vYq 311-44 z1i-2;,ideſti2!—2!, ideſt 10, 


I'O 


E Sto p perpendiculum biſccans bafim , 8 fit a ſemiſlis| 


erg0 ZaaDppp&vq 3aeawp, ſedpamwmm, ergo vq. 


ou ty. Theterms will ſtand 
thus : 


255 The whole line to be cut. 
The greateſt ſegment. 
25—5 The leſſer ſegment. 


—___y/ 


PRoBLEM XVII. 
The area (1 m) of an equila-| 


.teral triangle being given to 
| find the ſides. 


integra, & 4aa ÞppFac, 


3 08] 


Thss ſquare added to the abſo- Figas, 


- 


F £234 


— 


SMS 


| 


_24 


Problematum quorundam Mathematicorum. 


C—_— 


De — —— 


Fig.24., 


— — _— 


b. 


24-No. 2 
linee © t, 
ars 
qnarta 
erit Da, 
vel dimi- 
dinm crit. 
9 n,late- 
73 triau- 
Iguli inte- 
Igro. 
& 1 br 


a 


In Fig.) 


::24.mm, vel denique v q. } 
drata fint proportionalia crun 
proportionales. Ergo media 
;zmmPa. | 


Theorema. aaa 
EX tertia parte arez 1n fe 


*multiplicatz educ radicem 
biquadratam quotiens exhi- 


bebit ſemiſſem lateris trian- | 


gul! zquilateri. - 


Geometrica praxis. Quia V 


Fiat cd; m , cui xquatur 
de, & fitbdaom, erit c I, 
m m & 4h quadratum zquale 


c loblongo quadrata bd.(m )|/þ 


bd::hd.de('im,) ergodb 
zqualis yq.' :m. Nam beeſt 
diametrus. circuli deſcripti ſy- 
perbd 2 #2, & deD] zr. Fiat 
dfahd, & diametro bf de- 
{cribatur ſemicirculus eritdz q 
Dm invq.! z:m , & perinde 
zqualis ſemiſſi lateris cujuſli- 
bet incogniti. Fiat igitur z g 
v2d:, & compleatur tri- 
angulum. | 


Y 


44442 


. tft mmmmnmn 
«MM ti: erit >— 20 tn 


\ 
m/m nm 


m 
vel tt 2 ae has! 


Aliter Geometrice. Quia | 


mm MmMMm 


fiat 3. 2 m7 


ergo 


Cee 


, Ht ey b . | 
Fig.23 3441n a, hoceſt, vq. 34a a4 4 © mm, vel etiam Vq.aaag| 
pvYVq jmmmunneclacaaD;wuwmmm. Ergo ! mm. a a. 


mm.a::a.m. Nam fi qua- 
t , & radices quadratz.corum 
proportionales inter # & vq, 


mmm m. 
a a - 


"Y 


3 
| Þþ Xtra} the biquadratick| 


| © ro0t of the third part of the 
area biquadrated, the quotient 
ſhall give half one of the ſides 
of the equilateral triangle. 


q. 1 # m. a: : 4. manveniatur 
media proportionalis inter zz, & ! #2 2. 


Geometrically. Make cd * m 
towhich, letde be equal , and 
b d equalto m, the oblongc}| 
all be equal to * mm. There- 
fore if upof be you deſcribe a| 
ſemicircle, h d ſhall be equalto 
vq mm, becauſe the ſquare 
of it is equal to the oblong c| 
mm. Make df equaltodh, 
anduponb fas a diameter de- 
ſcribe a ſemicircle;d1 q. ſhall be 
equal to min vq.* mm, and 
therefore di ſhall be equalto (a) 
balf the fide. unknown , double| 
di, that is n g,ſball be equal to 
the fide 'of the equilateral tri- 
angle. 
Otherwiſe Geometrically. 


| mmm m 
Becaufea aaa w— 2 


—— 


make 3.mm::mm.tt. ane 
3tt mmmm 
—— 

PE 
DMMMMM@DAAaa,andt. 
| Da a, 


the refore tt 


- 


Ae 


D—— 


—— 


| 26+ bbTh JibbFiaam x x 


Xi , TI 
_ 


ProblematuM quorundam Mathematicorum,. 


crg0 t. 2 4 &. linea quadrato 
quadretur 1gitur linea inventa 
hoc eſt aſſumarur pars quarra |found , that is , take a fourth 
crit xqualis @. part of it ſball be equal to a 
ſought.I Je 4) oi the y ck No. 2 
it. Da,or:t. a tothe ſide of 
the triangle. | 


Daa, 4 line toa ſquare. If 


Wo . 


bo 


1 


—_— ——— 


———— ” 


PROBLEMA XVIII. PRoBLEM XVIL 


In a right angled triangle axb, 
4 and 6 arc given, and the 


In triangulo reGangulo axb 
datis a,b , &». reGo ad cen- 


| therefore you ſquare the line| 


Fig.25. 


Vide Do- 
EFifſems 
Franc. 
a Schoos» 
LEN, Comme 
went grid 


trum circuli invenire x. right angle at the center of i 
2 the circle, ro'find X. 
Pata factum , & ſit latus quzſitum x. 
XX —4a« 


Ergo - 


Ee Ut kxXTFe:x—a p 


X X 
Quadratum — 


in lib. 2s 


| | Ret Gees 


metrice 
Renat. 


tes pag. 


4 2 : | 
b —S (c) crit xquale xx-+ 4 & 


y; xt+Fat —2xXX8a4 
i%. Gs 
hb b 


Dxx Fas. 


Et xt T 4f—2 xx44D xxbb+ 85bb 1 
[Et x*—2xxaa4 —xxbbaaabb—; vel per tragſpoſitio 
nem terminorum. 
2xx4a44xxbb—x*Da' — aa bb. 
24T © bb. Ergo Quadratum a a+? Bl 
ct a* Tbbaa +68 


—— 
i 
: 4 


4 +2: bb+ VIVFFaFraa=bbaawm X X 
TEM ET aabb:Dxx, vel denique 


THEO REMA. | 
«44 1bbThyYFbIF: a6 30K X 


Vel V a+: bb4 bf F33 FiaaD * 8. 


gue ſert- 

ies 2/14; 
oſt Pros 
Ll. ſolnt ia 


des Cars| - 


275» 274]. 


oe x LO OE REES Y R IS IS 4 ot Ac 7 f « 4 > X 4 £8, by "Te; 80 A G SE AE ES. 
ECAC 9 «6 VIIWTS oo "x bY aa et; 44 SO. — 5 dis ae” 3s FS a NE AS py y 7 PEE DFI. Sas We" RW 77 
-, CES Oper 7M 4 * C & FIT a ing is F REL T7 CR. / WF Rn bs ES 34 I IFZ 
IL. PEEL LORE C $5=» Fei . 2 : : 4 Oe by Ss ; - 
F — SL. ot J 
F : y > $+t-% y 
6n : J 4 
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| Praxis Ceometrica eſt facil-! The Geometrical eff ection'is | 
lrma, & pet in Schemate. very caſte, and appeares inthe 
7 'S cheme. 


Fig.26, [Fiat AB} etit BC q. :b bgStBFq.» 2449. 
BD aw * K&TBEw=Sb. +1bb EntEFD 042 56 Þ 246, 


4 
Fe cui in diregum >Giciatur 


F G Dy. 44+: bb.EritEGo Yb bb +6. 566 F24.,| 


& x, qua cognita compleatur triangulum Schematic Con- 
 gruum. 


PROBLEMA RXIX. - PROBLEM XIX. 


In triangulo plano reangulo. | In a right angled triangle| 

| | Dato perpendiculo ung cum| there are given the perpen- 
| aggregato baſis , &+ duplz} dicular, the ſum of the baſe| 
| bypotenuſe invenire ipſas ,| & double the ſubtenſe. The 
tm bypotenuſam tum baſim.| ſubtenſe & baſe are ſought. | 


Puta fadgum & fit baſis quzlita. 


Flge27, Sit bafis a. Erit 
| ddjpec—2ds 


vel 


4aaÞ4bbo ddk ae—2 d a, & demptis aninque 44 
344+45ko> dd-2da, & - | | 
| J3aaFadamdd—g4b6vel TR” 

| eeT2divdd— M6 46b; — —fD4, vel 
Kee | 


| Jaa+bba— 


wp" 12 4. minus d a &. 
9 3 
Praxis in numeris. 


do I4 
bo 3. 


ddao 196 
bby 9 
addo 724 


12642 108 
 Differentia » = | 


9 A | , | Hujus) 


' 
[ 


+ k 


*'s Problematum quorundam Mathematicorum, 


Fat bm f.. * 
& e na & m ergo | 
—qcenotdd—4$668& 
eo /q. cjuſdem 

Fiat 049; dowep 

erit eq®© baſi (a) & 

'cq phypotenuſz. 


gregato baſis , & triplo qua- 
/ [druplo, quintuplo, &c, hypo- 
' |tenuſz.Pro triplo hypotenulz 


[ Xquatio fic ſtabit, J 
l v 9d a — 73 


Idem fiert poterit pro ag- | 


: e+() HL) © 


The ſame thing may be done 
where the ſum of the baſe, and 
treble quadruple, quindruple, 
Occ. of the hypotenuſe are gi- 
ven. Where treble the hypote- 
auſe 1 given the equation will 


be, 
bb: —d @ a. ; 


' 64 


C* 
FRO- 


| 27 
: Hujus / q. + | 
| Hinc tolle 5 + 
: : Reſtat = = 0) 4. 
| Ergo. baſis eſt 4) Trialatera 
| Dupla hypot. 10 3 
Hypotenuſa 5 "I 
Et perpend. 3 5 
THEOREM A. 
we 4dd — I2bb: minus 4 D 4. 
9 _—_ 3 
Praxis Geometrica. 7 rigas| 
"c e 2d d 
: chy : d Y 
Fant 2 E Þ> A . 
C 1 20 b 
L E h > H b 
Inde ce(4)ek(456): 


Fig, 30. 


\Fig.29. 


| 


| 


| 


} 
p 


Problemeatum quorinden Mathematicorum. 


PROBLEMA XX. PROBLEM RX. 


[n triangulo plano redangulo. 
Data hypotenuſa una cum; 
aggregato perpendiculi &#| 
duplo baſis invenire perpen- 


: potenuſe and aggregate of! + 
diculum baſim. ! 


_ baſe " given, to find the 


relt. 
Sit factum.Erit % — 42 balt,ergo a a+ SS TA4, 2%4, 
2 4 by 
velt aa tFzztTag— 2% 4% hb,vel 
4. 


54a To %S—3 =4,04bh, vel 
544—2%404bb—z%x, vel 
224—5449 %%—=4h hvel 


C 4 — 4 4 © we 4 Ergo | | 
Theorema =—+ v / 20 b h — 4% %: 2» 4 


wv 


Idem fieri poterit pro aggregato perpendiculi & ed | 


(quadruplo quintuplo,8&c. )pro triplo baſis zquatio ſic RAISE j 


» TanSt—gnn 0s. -J 


10, I OO 


In 


4 — 


 PROBLEMAa NAL 


quovis triangulo plano. 


Datis bafe , area , ©» diffe- | | 


rentia Poterum inwenire tri- 


-ever. Having the bate the 


angubum. ' © | fides, to find the triangle. 
Sit crianguli area 2 zqualis 22, ergo © _ 2 B& > perpendiculo. | , 
Dantur | 
b. 2» Baſt 
.. © Area 


d. w differ. Crurum . 
Quzritur latus minimum #4. 


——_— 


{ 
i 
! 
Tv; 
; 


In a plaia triangle. The hys » 


the catherus, and double the} 


PROBLEM XXE | 


In any plain triangle whatſ{o- 


area and: difference - of the} 
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Þ = Problematum quorundam Mathematicorum. | 


Ts 4 +2 d - | 
Ucb. d+ 22: d+ 3 da Hanc tolle ex b erit 


fi 
—— e, Et AT an e 


bujus autem quadratum eſt 


2D 0. 


— 
. 


4 
Id eſt 16 gf + bt + abbdd — 4 bbda +dt + 4 4 a+ 
4ddaan abbaa, vel 


+ 4 bbd a. Et hujus zquationis parte ultims diuisa per 
4 6b — 44d. Quotusecrit aa +d a. Ergoectiam erit 

158 TH+IÞF—2bbdd 
zatdaa 


"> wr 4 T5 Nam ut priorita'; & 


Ergo pro folutione Problematis. 

"a 1dd+16 f FF + —33bdd: => D 42, vet res 
46h —4dd 

ducto 1d dad idem nomen, 

Y bbdd— +16 &+ÞB+d&—abbdd: 

| 4b b— 4dd 

Vel deletis xquivalentibus erit 

Fl V I6 gf + —bBdd 


— 4 af 6: 


— 1490 By { vedenique 


4bb — —4t 4 d 
v bb: 
48 22: 8 + mw. 
fe " ASEEE+ DFE. 6 
TT ESL _ 
| Theorema. A. td, Da. 
{| Geometrice. ; Fiat C med. Geometricall y. Make C , my 
proport.. inter b + d (4 1) & proportional between 
| 4s 7498 ergo Cq. Þbb|(kland b-d(k m Jtherefore 
ſ dd(ab +din b —d) at- |C quad. 5 bb — 4d (»b+ 


- 


os 


bbbb—2bbdd—4bb la dddd +4.444dd ai dde s 4; 


4bb_ 
cui addatur quadratum perpendiculi 
—_ hoc eſt, # S558 ſed prius reducatur fie 22 0g "Ta F: 
wy 26 <——_ 4 4 "4 44 
Edieque Tent titer, 


169% +6 —2 bbdd Fd *\ 4 bbas—4ddas — 4 4 | 


poſterior pars zquatioms dividenda eſtper 4b þ — 4 d d:|. 
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Problematum quorundam Mathematicorum. 


Fig.32. 


0 It baſis * 


que C(kp) eſt radix qua- 


drata ejuidem. Ltidem 2 gg! 
eſt Vq. 4gggg > applicentur 
igitur 2 gg (vel Hq,) ad (kp 
vel) C, hoc eſt, fiat C.H:: 
H. F. Ergo CinF 202gg 
(2 Hq-)8& F eſt quaſi quorus 
ex hic applicatione.Quadra- 
tum ipitur ex F(nimirum Fq.) 
a0 I SOS huic, adde? bb, id 
eſt, fiat r s(ad angulos reQos) 
2: b, & agatur (k -) igitur 


488 88 
(KR) RYE 55 dd 


plus - 


reſtabit kt 4a; & 11 addas 


"[ox)wnidadkteritkx® 
| dT az ex tribus igitur jam da- 


tis lateribus b. a. a+ d, vel 

etiam k,n, kt, k x fabricerur| 
triangulum z» A k Schemar 

congruum 


V4-48888 
fore 2 gg (or H4.)(by 


C, that is, make C. H:: 


(ao Hq) andF is the geome- 
trical Q notient that riſeth by 


this diviſion. "The refore the] 


ſquare of F, (towat) Fq. is a 
to this adde bb} 


48888 
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that is, makers ( rightangled| 
at r) ob; and draw ks (ks) 
[ball be the v 
b b;.ex quiaufer. d(D -st) #4 hah 
+ 2 b b, from this take out ' d| 


the remainder k t is| 


@Ss t) 
aa 4, and if you adde(sx) ao!) 
d tokt. kxawd + a. 


for the triang 
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PROBLEMA XXII. 


Datis trianguli refauguli 
ſumma bypotenuſe, EG» per-| 
pendiculi (b) &» areapp 


invenire B afum. 


L 


EP erit perpendiculum , 


þ — 


_ P ecit hypotenuſa. 


Ergo quadratum NP 
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PROBLEM XXII. 


— —— 


CL by, . | 
din b — d, * but C 3s the root| 


ſquare of it. Soalſo, 2gg #\. 
Divide there-| 
p or)] 

H. F-#-1 
therefore CinF, 15D 10 2 gg 


j 


There-| 
fore from the three ſides gi- | 
ven b.a.atdorkn, ktk x| 
| iangle n A k agreable| 
to the Scheme. = 


In a reQangled triangle (b) 


the ſum of the hypotenuſe,| 
and perpendicular are given; 
rea , the baſes| 


andpp tle a 


15 required. 


1 = the Baſe be x, 


the perpengg ſhall be =ÞP FD : 


hr 


2 < P ſball be the hypote-| 
nuſe. And the ſquare of the 
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-|urin appoſita figura.Sit ba 8. 
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hþ — 46pp 
x 


— 4 bp. p. Sed utrum hzc #- 


fit reduci, ad quadraticam dif- 
ficulter judicatur. Datis ſpe- 
ciebus applicabimus numeras 


& pp © 6. | Erit 


ck + 4LEPP & ſublatis X- 4PPEEC. +ETL the | 
| XX "2M ® xx. 


quiponder antibus, & reduQa: terms of equal walue be taken 
zquatione. Eritxx X Dx bb away, and then the equation 


reduced will be xxx dd xbb 


quatio cubica dummodo ſpe-|— 4 þ p p.Now whether this cu« 
|ciebus remanet obvoluta poſ- 


bick equation whilſt it thus re- 
mains hid under ſpecies canbe 
reduced to a quadratick is 


hardly judged.Let us therefore 
appiy numbers to the ſpecies, 
and let b be equal toS, and 


xXXXD64 x — 192, vel xx 
= 64x T I92. 000. 


riis modis{olubilis. Nam fi 1c. 
2 64 — 192.Erit etiam 19. 


D 64v — > Ergo pars ali- 


I 92 
quota ---- ſubduca ex 64 re- 
linquet ' numerum zqualem 


19. 'Partes aliquorz 192 ſunt 
cligatur iſtiuſmodi- quz ſub-; 


Vel 1c. 2 64v — 192, Va-| 


duca ex 64 relinquet qua-} 


34 ex 64, relinquit 3o, ſed 30| 


pPequalto 6. 
XXX D G4 X — TJA. O0f-XX X 
— 64xxT192. D00. 


ſolved ſeveral ways.For if 1c. 
D 64V — 192 it followes that 


I93 
Iq4.0D 64 — _ 


ble. 


i: 299 


dratum numeri collateralis. x 
Ex partibus aliquots. 2'. 96 
I . 192 3- $4 
2. 96 4 . 4 . 
MM 5.5 => © 
- 4.5 4 Ss . 54 'O 
&6- I {: IO . I9.! 
Ss. As \ | | 
IO. 19., \ | Fi 
Experiamur. Subducatur Let us try, and firft ſubdue 


34 outof 6 4,there remains 3o, 


non eſt quadratum 3. Subdu-! 


Camus : 


he 


— 1 


+ x "Es D» bypotenuſe b b HR” +4 2k Pp ry 


Which equation may be re«| 


therefore 7 : 


ſome aliquot part of 192 taken 
out of 64 ſball leawe a number| 
equal to a ſquare. The aliquot 
parts of 192 areids in the Ta» 


<| 


but. 30 is not the ſquare of 3| 
[4 


Fig. 32: 
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- camus rare > 40S EX 64 re- 
| linquit x6, quadratum 4, nn- 
meri collateralis,ergo £4 16 
| & oY + | 


4 Secyndo... Quiz antea Mr 
venta zquatio xxx — hb.x| 
+4 bp p06. vel XXX-64 x 
+ 1,99--2.00. Quzratur-bi- 
nomium per. quod zquatio-di- 
| vidatus abſque frac qued. 
inveniewr x — 4 {upponamus 
| igitur x >» 4-29. 0. 9 partiatur 


Ja 16 ard FY 24. 


the correſpondent number ,| || | 
therefore let us try the fecond\| (t 
time, and fubduct 48 therere-|fÞ} | 
maias 16 , the ſquare of 4 the} | 
collateral numberytherefore v 4 
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Pe potions 


. Secondly , Becauſe xxx — 
bbx+4bppa 0.0. 07. XXX| 
\ —64xT 192D00. Seck «| 
bingme which will divide this| 
eqitation: without 4 fradtion,| 
which will he fonnd x — 4] 4 
ard. the quotient will be as | 


peares. 
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Xquatio hoc mods, 


m—_ 0-0-0) 2008 = 640 + 192 = 4 x — 4$ 
ON XX 


+ 4 xx —64x4193 
TAXED 16x 


Fige33- 
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kd quia 2quatie tyes haber;| 
unenfiones reſtant duz ad- 


huc aliz deducendz ex #qua- 
'tione quadrafica in quoto in- 
venta ſuntque religuz duzx 
++Yq 52-3» &=>vq. 52 
— 2, altera afficmativa altera 
negativa, & fic exprimantur, 
2 2.” I.3- 
) 


| | — 48 x + I 92 


\ Ergoyalor RBI wadicis elk| 


— 48x +192 
&@ FF Qae 


m—_—_— the EPA of oneh 
rao, But benenſy ; 
the: ma hath 3 _ by] 7 
reofion of its 3 dimenſrons,theray 
remains yak two tobe Jeducedl | Þ 
out of the quadratioks equa-| ] ; 
tion, and they arc +: vg. 52] 
—2, and — Vq, 52=2, one| 
affirmative the. other negative, || 


and may be -thius expreſſed 
m_ 2 T 2. EL | 
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Abaw—2 += 13 
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Froble emotum quorandam Mathematicorums.. 


| - Baſi\1 igitur cxificute 4 tris, | The baſe therefore bein _ 
'y pagan AB\G- the triangle ſhall be AB C: 
1-7 | -Baſtexiſtente =2+2 13] The bgſe being =2+2.v 13 
riangulam erit A be. the triangle fooll be A bc. 
9340 farecir: 1) $92. vi 3  Thebaſe being—2—2.v 13 ; 
pep crit "AFR yell the triangle ſhall be Af BY. 
n ' quibus ottthibus .area| Tngll which the area is 6,the| 
err _ ſumma by! fenuſe, & Jum of the bypotenuſe and per- 
| ecpendicali 8, ſainiprisquah- | pendiculor 8, the' quantities 
8 | icatibus anrrotſliin ab:Aad|being taken forward from A to| 
| 134, & ad:C oc proaffcmativis, | Bb end-G 6:0ffirmatinic';; but 
ketrorſum-yero:ad ” wu ne- Yew? F0: 8 y. Negative: , 
| gativis:, eQ\ vis £31 CMMEOLIE TH 
| 8.j Alu iKiuſmodt. omnacdans A uh olve theſe kinds 
'l [folvunt.methodo- (ur ſic. di | of equations; by an. empyrical; 
| | feaiit )cmpyrico, ſai tentativo. | 4qud.tentative.wagzesT may cull 
[Hocmodo, fit 1c:29 2+ 4 | it, not ninch unlike the firſt ſo- 
ſ Plumacur, pro.\\ yalore ra» |[ution 9% this queſtiat: Suppoſe 
1 {dicis + radix: quilibet-. cubica |1c > 2v 1:4: 4fſame for the 
11 IG ſexempli cauſa 2, ergo. 1c erit |valueof 1Y. the root of anyru- 
1Þ 18, 8& $:debet efſe:equalis 2v |bica[numberwhatſocewerzas for 
: Lf 44 uti revera eſt, ergo 1c |example'3, then 1c ap. 3v TI 4. 
| Þ 13>" i 4-yhaceſt 8, 4 +4. [bell be 8:24. + 4, asintruth. 
p* denuo 1c. w-12 Þ+ 16. |3t FOR 2: igaheime/ve of 
| ; ©» fone rok © ov nk 1 
| " Aﬀvumatir 3 vel 7, pro vas |, Prated: [er Icw $#/ 
Pore radicis unius invenientur | 16, Take 2 or 3 forthe value 
| £. jminores juſto nam cubus 3 eſt of 1, they mull be: found too 
ll 7 ergo 27 debuit eſſe xqua- little; for 27 ah cube of 3 ſbould 
TY js 36 +16, wi. 52: Aflu-;be equal t9-36 + 16, viz. 52,| 
| natur 4 pro radice,. ergo 64. |which it i not. Take 4uthen 64 
l ww elle equalis 48+ 16 uti} ſhould be equal, to 48-46: 4s 
jeſt: ſin fuerit 1c, 12» +20. | indeed it; a5, hirfirns #% the 
| 4 invenietur minor ( 5) juſto | valxe of 1, but if uc phy been 
j | najor. Ergo valor crit inter.4, | equal t0-12v Þ+ 20,: 4 willbe 
| &5, extrahatur radix cubica |found tov little » and 5/100 &, 
| | £43 + 20(vix.)63 adjettis | therefore the value of 1 oy 
F ſcyphris,8 habebis valoremra- |betmeen theſe numbers. There- 
| (Gieis ut yolueris preciſe; + |fore extraG the .cnbiok, root of 
YT \ [48 T 20, vis. 68 adding 
PRO +. ”” eyphers 
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[4 = =. Differentia Jaterum: 


|zquale duplopartis afterjus. 


granmmi reSang li  &+ dia- 
gonii, & data 'ctiam diffe- 


| rentra, wel Tunima laterum,| 


inwenure fingula. T 


# 
_— 
Y - 


PRobjemacſt numeroſe ſol- 
vendutw alias emm dari non | - 


poteſt ſumma arcz & diago- 
|. #354455. Data. £51 
[5s 73. Summa ater diagonii. 


Quero latus minus. © ” 

- Sit xergo xTb cftJatus ma- 
gus,& xx+Xx6. eſtarea rean- 
guli ſed quadrata duorum la- 
terumſimul addita ſunt xqua- 
lia quadrato;hypotenuſz, per 


766 © quadratodiagonii.Sed 
xx + bxeſt area regangpulr, 
ergo quadratum diagonii #- 
quatur duplo arez reQanguli 
phas laterum differentia qua- 
drata. Hoceſt 2 xx+2 xb.v 0 
|diaponti —bb.Eo igitur deven- 
jtum wutad folutionem hujus 
[problemaris nihil alind requi- 
[atur quamut dividamus (73) 
fugnmam diagonji , & arew in 
duas iſtiuſmodi partes, ut qua- 
dratumunjus minus 49(#b)fit 


penul. : Excl.Ergo 2 xx+2 xb| 47 


| ſuch parts, that abe ſquare it 
| one of them leſſened by x5 0 bÞ]* 


 , ZMS1q wn 
I.. | cyphers; and-you may baweths 
TA ITYTTTT TY root af preciſely as you-tefere, © 
> c++ \ GI mmm 
PROBLENA XXII PROBLEM ,X 
Frg.34- Dat fulnma area paralello- 


Qangle parallelogram., -ahd 
,the diagonium being | gi- 
ven,, asallo the differente, 
. or ſum rj fides. being gi- 
+ yen, to find: the reft. 


T Hi Probleme muſt be " | 


_ ſolved innumbers, other«| 
wiſe the ſum of the diagonal, 


and weaicannot be given. || 


TtiteratS 
The ſum of the area of; 2. red 


Giver. $ > 53. ſum of the 
7:8 and li agon.! I 

b..> 7. The dijfes.c; 

1 fe: 157 te (44 GE. | 
Let itbe Eoberefore 

the greater, anil x xx b is 


area of the parallelograw. But 


regate of t15e Tonares off. 


the ugg 
be: * the fice # TC P4126 ts $P io 
« Eucl. ic refore 2 xx T7 
2 xvTÞb. a to the) of the dia- 
gonnm, butx x+b x v rhe ares 
of the parallelogram. Therefore 
the ſquare of the diagonal 5 & 
qual to double the area of th 
parallelogram © the ſyuare of 
the difference of the folles. Thit 
#52 x x+2 x b.ao © dizo.—bb. 
Therfore for be ſolution of uM 
queſtion there 3s nv more requi-\ 
red then to diwide(73the ſum 
of thearea and diagonal into u\ 


oy 
FL 
> 


Sit 'part. 


ſhall be equalto double the other| 
Let) 


#:J)e f7co#$;1] | 
Fas 14 


x+d@l 


ak at f f: :  -} 5» 
WW0RW3 5 #1 490! 
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wW- * Problematum quorundam Matebematicorumt. 
| Sitjam x. pars una(ſc. )dias Let x be one part, towit, the 


| [oizarec$exx— 49.0146 |andxXx— 49 ſhall be equal to 
|-2x; velxx@® 1g5 — 2 x,&|146—2X.0r XD 198 — J x. 


1; | qu ationem. Nam fit 73» ſumma arcx, & diagonu, & lacerum 


H 
i 
j 


| 4 |- 
viz.17 — 7, hoceſt 199 s.cſt Re, 


© * »* FR "BK rg [ ran , | pe Th 
minor numer. Ergo major erit. | | +, 7 ts | bad v4 - 
Majus latis paralle)>grammi eric.r2| Th ; W-.. DIGE [6 1 
rn larus | p. 4 The pts 7 4 F 60 
Diagonium _ 1)! The <; "oy ETA | 
\ re 7 | k-=1 £ 60 1 I $4914 {| FR :k3 


|diagonium, cujus quadratum erit x*+ 14 x* — 97x* — 1022 
[tranſpoſitionem, & redudtionem, erit | 


[nem Algebre regulam, radix x* invenire non poteſt,invenie« 
Itur tamen methodo 1n problemate precedenti indicata. 


| © Suppotamus ſecundo x a 5. x* crit 625. 


99 XX. 20 "2600 If you go abontto ſolve this! 
1036 x a 5150 Probleme otherwiſe,you will at 
lumma © 7655 laftcometo this Equation. | 
I4 x 2D | | \F 750 x* D—I 4x'T99 x'T1 036 * 
$280 D 5280 — $280, whoſe root will ba 
— — 7030 found by the method propoun4 
Tolls Gi moms” ded in the preceding Probleme; 
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3s | 
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gon erit 7 3—xpars altera, | diagonal 73_x ſbalbithe area, 


ani 


2 2 | 


Sin aliter rem tentaveris in magis, operoſam divenics 2+ 
differentia ſir 7, erit XX F 7 x area, ergo 73 —Xx x —7 X erit 
x © 532990 2x F 14x T 4g9,vel poſt debitam terminorum 


x* D— 14 x'+ 99 xx Þ 1036 x — 5280, per commu-| 


Supponamus x 293+ x* erit a 51. .Invenictur minor juſto. 


Jaand | 


Fe.347] 


|Ergo rege divinavimus. 


Reſtant 625 © 625. 


Problematum quorundam Mathematicornat.” 


(5.17, ſumma ares  O& 


| Inporeneſe LS ov erantny 
K NO: we 


Vt latus minus x,la us mayus | 
Perit' #23; area crit 5X—xx, 
Sg onanifxt 2 xX  quadratum 
diagonii, vels 5.02, S/X—2.XX. 
hoceſt* —__ arez z patallclo- 
min? **Ergo ''quadratum 
umme * 534) minus duplo 
arez pard logrammi « eſt qua- 
dratum diagonii. © 
Hinc oritur novum Proble- 
| ma. - Divide * 73 induas iſtiuſ- 
| modi partes ut dupſum unius 
fic zquale quadrato alterius | 
(389.2 55) & omnia inveni- 
entur ut in problemate prz- 
cedenti. #L | 


| Sit jam. > Ys - Fade Iaterum' 


the one, P robleme. 


Let Pay 17) the Cinnof the} 
ſides be nw, asalto-73 the 
Jum of the area and diaga- 

num. Thereſ are ſought," El 


LE: the-leſſer fade be \ X , the h 

greater ſhall be s — -X.. The 
area * ſoull be 5x — xx. 85] 
—23T AXXK all be the 
ſquare of the Tiagoninm, or $$ 
op 25x+4 xx, that 1s double 
the area of the parallelogram. 
Therefore\ the ſquare of the 
ſum (7354. leſſened by double 
the area ſhall bethe ſquare of| 
the diagonium. 

Hence ariſeth a mw Probleme 

Divide. 73 into two ſuch 
parts that the donble of one 
may be equal to the ſquare.o 
the other (389 55)and ever) 
thing will again be found as in 
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Plate this at the 
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 quorund, am 


- Althea forum, 


TY ſ; ACB eſt retangulum)per ſinus | 
| oy d definitionem ) & latera AC, [7 $6, 


-[nuſz, ideſt, 60 AB: fi igitur qua= 
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idius dantur ex hypotheſi. —_— 


PROBLEMATA 


{Quzdam ſuccintta condendi Canones Si- 
 nuum, Tangentium, 8 Secantium. 


PROBLEMA L 
Dato Situ archs, Sinum complementi reperiri. 
Was Ato B C invenire A C. Quoniam Trianguſutn 


IS 


” BC, que poſſunt hypote- 


dratum Sinus B C ſubtrahatur de Qua- 
draro radi) AB, relinquitur quadratum 
AB, cuyus lacus elt rea AC, ſinus : 


quzſitus. 


A — 
proziuMA IL 


Dato Sinn arcs , una cum ſinu complementi, ſ p nun arcis 
i dimidii reperire. \ 


.BO, ita BOadBG, Eritergo — 

' BO latus ' Quadratum plan = —— 
A B radio & B G {emiſiny yetſo dato. | 
Datur enim- Q B ſinus verſus arctis B R, 
quia A.Q {finus complementi, & A B ra« 


Pos 2a II 


Datis finibus duorum arcunm , Os ſinibus complementorim, 
finum ſumme reperire. | be 


x AtiiRQ, QA,&ST, TA, quz= 
'raturSP. UrARadRQ, ita | > 
ATad TC, fiveCP. UtAR CPR 
ad AQ, ita S Tad SC. ST & CP | 
ſimul, faciunt S P fi Qum ſummz duorum | 


&ti5RQ, AQ invenire BO vel RO.. - Ur A Bad| 


arcuumn. " A 
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[Theorema I. Sinus winimi ſunt ination? ſaotwm urceiom fere. 


Agog we, wee ro 


| [Fai ſunt xquales., erun't © Falires 'recipidtc proportinales| 


' |culi neceffitate. Ad ſtrucuram autem Canogis, commodius 


TyatkR 6, QA, 


| qua & finus ſui, quia inter ſe- fere contigul cpuſdemque aded 


| Otius quadtatitis ſinus * Radius Uidkens ; z eſt enim ſe- 


PROBLEMA IV, : 
Eiſd dem datk » ſinum differemie _ 


&SP,P A; quzratur 'ST. Ur AQ 
ad'QUR, ita APadPO; aptntogd 'UtAR| 
ad AQ,itaO SadST.. WE ur, 
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His dear Ma Ot 


Oc Theorema verum efſe infiaoftendetur 1 Ln biſeQioni- 
bus continuis. Arcus autem minimi ſunc uoigsGirater] - 
- (crupuli primi, vel infca. Sunt fere in eadem. ratione| 


quantitatis propemodum , : ad {crupuloſit itatem ſatis. profun-| } 
dam, non autem omnmodam. - | A RE.. 
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Thebbma I. Si eadem Ws | ſecetur in partes numero ina-| 
quales , numerhs partinm -. prime ſeGionis ad numerum| 
ſecupde.xeft (reciproce), prout-pars una feSionts.ſecunde,| 


ad unam partem ſectionis prints. 


Go eaden. linea , © primd' in 44 deinffe in in 3 \ bart: Fi 
igitur Ur 4 ad 3;/ita 3 Pars ad ; recipr, R."* Ratia eſt quia] 
Zin} facit 1, irem'4 "in 'Facit 1. Doitilog uidem = 
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24:2 Struftura Canomis S1Nuum. 


migiameter cicculi, -Stacoarur-autert in Canohc Ra- 
dius 100090 partium, vel ctiaf' $86000.50, .pto cal- 


aſſimiruy | partium 166600: dooEd, Tta. enini ecrores quui io L-- 

| dextimas figuras ſubrepanr delei thts FIE abſquc LON? | 

nis prejudicio. - þ 
Biſeceturdeinde quadrans/ [2 big? exquiracir ſinus, | | 


bas Probl _4 emſque” coffnits per Probl. © Hoc rurſus bi- | 


. ſegmentum! | | 
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De conftruCtione Canones, Sin. Tang. & Secantium;. 


-» 


rg bilecerur, & {ecundi biſegmenti inveſtigerur ſinus 
per Probl. 2. cofinus etiam per Probl. x. Porrd & {ecunduni 
[hoc biſegmentum biſecerur, & inveſtigentur ejaſdem finus & 
| [cofinus, per Probl. 3 & 1. Deinde vero & tertium biſeomen: 
1. {cum bilecetur &c. continueturque biſe&io tredecies, uſque 


4 


di92 . 
{in Tabella apponitur. Jam vero ad arcus minimos diventum 


eſt, ubi Theoremaris primi veritas illuſtratur ; Nam; Ur arcus 
quafrantis zeſt duplus ad arcum —{þ 1ta & illus ſinus fer 
Jad finum hujyus. 7 


—— — = 
| | Quadrantis finus | t000g0:00000 
| FADBF EST 77 FHs Þ HERS CALLS d; 0.7 —— 
| z quadrant. finus | [70710.67S4 1 + 
I —_ eo ens 
4 quadrant. finus j 38268:34323 + 
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i Poſt finum. hunc minimum {fic- 1nventum inventendus 


| | [ctiam eſt finus unius ſcrupuli primi, id eſt, 3 partis de toro | 
| fquadrance; vel unjus cenreſima partis gradys, id oft 5x: partis 
| F |torius quadrantis, Juxta igirur Theorema 33 Ut 2 ad 51925 


| [dum 1nventus fit finus 5—partis totius quadrantis , prout hic 
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Fo fita quantitas I por tis hujus diviſionis ad quantitatem I, parts | 
| diviſions 1ll;us, & pet Theorema 1, ita ſinus — partis, quani 


| | {babes in Tabella ad finum J=, parts unius gradus: 
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De conſtrucione Canones, Sin. Tang. © Secantium, 


Sinu igitur x minuti , vel 1 centelimz partis ita formato, 
per Probl. x. erue ſinum complementi, arcus {cilicer 89 gr. 


Js; Deinde, per Probl. 3. exquire finum 2 min. ejuſque 
100 


colinum per Problem. 1. Etex his invenies finum ſummrz 2 m, 
& x m- 1deſt 3 min. per Probl. 3. eju{que rurſus coſinum per 
Probl. 1. Ex tinu autem & coſinu|2 m. five ex f{inibus & co- 
ſinibus. 3m.8& 1 m.1nveſtigabis fiaum 4m.per Probl.3.& finum 


|complementi per Probl. 1. Item ex finibus & cofinibus 2 m: | 


& 3 m. vel 4m. & 1 Mm. invenies finum & coſfinum 5 M. per 


| Probl. 3 & 1 &c. uſque ad 5, vel 1 ggadum. Ex finu etiam 


: En: = Spe . 
gradus unius poteris cildem mediis reperire omnes ſinus go 
graduum integrorum: &ex prints inventis finibus & coſinibus 


|minurorum 60' ſingulorum, facile erit per Probl. 3. adhibito 


etiam Probl. 4. quando ere fuerit , eruere fingulorum om- 
nium minutorum inter{perſorum ſinus ſingulos. 


Tangentium OC Szantimdeduttio & Tabulis Sem, 
OR 


Tangentes formantur ſic. 


WA C coſenus, ad CB ſfunum ; i#a AE 
radius, ad ED Tangentem. 


Secantes autem lic. 


Ut ACcoſinns, ad AB radium; ita AE 4 -_ 
radins, ad AD Secantem. 


: . - _ ; . \ 
' Hoc modo integri Canones Tangentium & Secantiwm £ | 
- pl : 
ſinuum Canone eliciuntur. . | 
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 Compendia calculi prztermittimus omnia,Canones enim de 
novo condere non aggredimur;quandoquidem przſtantiflimo- 
rum Artificum pertinaci ſtudio & labore hoc faſce liberamur. 
Noſtro ſufficit inſtituto {i Syntaxeos ratio qualiſcunque tan- 
tummodo intelligatur , & veritas numerorum 1n Canonem 
ingeſtorum : quod Propoſitiones ſuprapoſitx abunde com: 
probant. LD OR 


FINIS. 


þ 


\ 


 HOROMETRICEH 


WV andoquidem wiſum eft Viro Erudito D. Franciſco 
© aSchooten, Leydenſi , in Academia Lugduno- 
Patava Matheſeos Profeſſori, quadrantem Horo« 
metricum ab Authore noſtro ante plures annos ex- 


non ſolum laudare , ſed praxeos weritatem ingenioſa demon> 
ftratione munire Sec. Miſcellan. pag. 510.9 Placuit nobis Au« 
thoris ipſius demonſfirationem qualem inter adwerſaria repe« 
rimus bic etiam ſubneGere.  , Thi 3 


"7 [t ras AB vel AC: BC Horarum linea (in qua» 
J drante) artificialiter diviſa per filume A, bA, aA, y Az 
T A,in punctis IR h g: & ducantur EW,RVi Tb S,g R, 
parallelz. ad B A. Sit _ Is Fs 
porro, A D finus 30 gr. #7 24 i nt TK en. | | 
reſpectu radii A B, & 9 F< = & 
agatur rea CD E,quz 
quidem , dividet unam- 
quamque recarum, pa- 
rallelacumg R, bþS, &c. 
in partes ſimiles BD, 
D A; adeoque, Ut A B 
radius ad A D finum 
39 Sip Ita R g, ad R m,& 
ita S h,ad S n,$&c. Erunt 
ergo, Ur W | radius, ad 
WW q:finum-3o grad.- ita 
W 1-,cangens 15:gr. ad 
W 7 tangentem anguli 
LA 12. & ſic 1 horis 
reliquis. =—_ 
| Porrd atitem in; noſtro Quadrante rea C D ponitur ſem- 
per ſub eadem longitudine cum CB , perinde ac fi radio C B 


S- 2 


deſcriberetur ſemiquadrans BE Z, &viceC D uſurpatur | 


cogttatum; anno autem 1638 Anglico ſermone impreſſum 


LN 


| Hs B CS, 
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2 7 Demonſtratio Q uadrantis Horometrici. 
" ,CE,proC Actiam ponitur C G. Utcunque tamen rri an= 
pulo EGC, &D AC ſunt fimilia , & quoniam E C divila 
fit in partes eaſdem cum partibus B C , dividetur etiam in 
partes fimiles iis quas continer rea D C; atque adeo idem 
opus abſolvet. Linea igitur noftra Jatitudinum rota eſt 
| AB, partes vero non ſunt finus A D, &c. ſed G E, &c. vel 
A F, &c. deſignatz per re&am C D protenſam in E circum-| 
ferentiam, ut CE fit zqualis CB. Inquiruntur autem hoc 
| modo. Summz quadratorum radi C A, & ſinus A D, radix 
erit C D; Ut vero CD adD A, itaCE=CB adFfectamFE G, 
| quz 10 ſcribenda eſt lincz latitudinum AB ad F; & A F erit 
| pro latitudine 3o gr. Exempli gratia. Quadratum A D eſt 
| © | 250000000000qp,quadratum ACeſt —1 0000000000000, 
| ſumma quadratorum 1 25000000000000, cujus radix eſt C D 


rea — 11180340. Atvero, Ut CD 11180340, ad DA 
| | 50000003; ita C B vel CE 14142136 , adEGvelAF| 
1 6324555. Tanta igitor eſt recta A F reſpondens 3o grad. 
in linca Jatitadinum. Et fic de partibus reliquis. Vel, Ut 
C A radius 100000 , ad AD ſinum 3o gr. 50000 : ita C A| 
radius, ad 4 D tangentem anguli ACD 26 gr. 33 54'. Hoc] | 
eſt, ſinus A D ingeſtus in canonem Tangentium, dat arcum| 
26 gr. 33' 54 cujus finus eſt 4472128; Atque poſito radio 
 |CB=CE =CZL, A Beſt {inus 45 gr. 7071068, ideo rurſus| 
| augendus eſt ſinus 44721 25, hic rationez Ur ſinus 45 grad.| 
7071068 ad radium 100000 (vel,Ur rad. 1 0000000 ad fe- 
| .cantem 45 gr. 14142136) ita 4479238 ad 6324544 quz 
| eſt longitudo re&z E G, vel AF, fere ut ſupra. Superior au- 
tem operatio produxit paulo accurationem. Hxc autem in- 

quiſjtio uſui abunde ſatisfaciet. wy Or | 
_ Hoc prxzterea non omitten- 

Nm "=" s dum. C B ef linea Horarum qua-| 


<4 OT” 


TY mmm Wwe TWP 


drantis, & AB eſt linea Jatitu- 
dinum. Duo igitur, f circulus in 
Poſteriori parte defcribarur ſuper 
CB, #qualis nempe diametri cum li- 
nea horarum, chordz quadrantis 90 
{inum in circulo , erunt exdem cum 

partibus go , linez latitudinum. 
Nam(cxempli gratia)ad AB radium, 


fit 


hams CG ae 


A 


| 


* \ & 


| {Nam <, OP A,& O CA ſunt equales, quod ſunt in peri- 


[arcubus hic agitur prout an- 
{oulos in peripheria obeunt , 


{us (in ſemicirculo quippe ) 


'|tum, ad D A ſegmentum, ita rea B C tang., arcus BC, | 


| Demonſtratio' Qua drantis Horometricz. 


I 


- 


3 


|[peripheriam Z Bin E; & efficier tumE G(vel F A) 3o ge, 
in linea latit. (quod ſupra probatur) tam A O 3o gr. in qua- 
drante circuli A OB. At chorda A O, zquatur re&z E G: 


pheria ad P & C , & inſiſtunt eidem arcui O A. Prezterea, 
P 4, & CBvel CE:ſunt zquales; & POA,CGE, ſunt 
< reai.Ergo(cum P O A.CG E, ſunt fimilia,velzquiangula, 


dum erat. By 


| ——— — 
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Demonſtratio facies poſterioris Horometrici O uadrantis , 
adeoque:tInfirumenti totins Circularis. © 


Theorema F.Sz 4a diameter, diametrum circuli ſecet, erunt ſe eg- 
menta diametri proportionalia tangentibus arcuum oppoſi- 
forum diametri ſegmentis conterminorun. | . 


kt a diameter B E ſecans diametram C A in D , dico 
primo, Ur ſegtnentum CD ad D A, ita tang. arcus C B 
ad tang. E A. Notandum autem totum circulum hic 
dividi tantummodds in 180 gr. ſemicirculum in go. quia de 


quorum ſunt taritumfubdupli. 
 Demonſtrat. Fiat enim A G 
parallela ad adiametrumBE , 
& ducantur AB, CB G. Pri- 
mum igitur quia C B Aecſt re- 


erunt CB & BG' tangentes 
angulorum C A B, BAG re- 


ſpedu radi AB, ideſtarcaumC B, & BF=E 4 quia 
uterque B F, E A includitur inter parallelas BE, G A. De- 
inde quia BE& GA ſuntparallelz, erit UCC D ſegmen- 


ad retam B G tangentemarcus BF=E 4. Dico ſecun- 
do: Ut C D'adD A,ita tangens arcus CE, ad tangentem 

arcus oppoſiti A B, quod lic facile evincitur. Quia CB & 
B A, item C E,FE A,funt fibiinvicem complementa, quorum 
tangentes ſunt reciproce proportionahia. Quare tangens C B 


ft AD finus zograd. CDOE ſecabit circulum in TY | 


| 


|latera homologa)E G, A O ſunt zqualia. Quod proban-| 
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Demon$Stratio Quadrantis Horometrici. 


ad rang: RA eſt in eadem ratione quacotang, E A (id mm 
\tang. CE.) ad corang.'C B (Cideſt cang. wy _ & ran: 
gentes'C'E, BA, font at C D; DA; 


gentes angulorum'B D RF; HD A;ideſtrarcuum CE, B 4; 
CD: D.A v; BH rangehfit. BDH= C9D= CEHArang. 
HD 4=BCA=p'A. Nam BDFVcſt'complementum 


DB H; vebarcus E' 4: ' cajas complementunt. eft etram arcus| 
CE; itemDAH vel CB arcus eſt complementom ADH/ 


et B A arcus, ergo AD H & B A zquantur. Er quia C B 
& BH: {unt parallelz, ergo GD. \ D\An2B H tang. CE. 
HA tang. B A. Ruſus per dimiffionemperpendiculi D K. 


rang. KD-B=— DBH=E A!” OWED L, 


Theorema 11. $i-imter duas: Wea due. _ ducantur 
o.fe Ma4quo ſecautes.., ſegments. unins exunt, proportionalia 

i Fe Os Fj 4 gr VIS) 6 riley wrobigue ea prarery. 
M1. 17307 11 "7 J Necrparallcas BD, 
En ducantur BC, 
; EF, ſe mutuoſe- 
cantes in H, dico ſ{eg- 
* menta C H, H-B, elle 
: | prapertignalia..  feg- 
+ mentis E H,HF. Ra- 
tio eſt; Quia, triangula 


o zqinangula , propter 


H, 8 alrernos zquales H C EyH BF z\item HE CHF B, 


Urc CH, adH Ezinta HB, ad HF: & alierraum, : Us C H, 
ad H Bz ita-HE, ad HE. Wn = 

[Theorema I K. Sz quadrati, dragomio annerſeGli, "Ba unum 
znfinike- continuetur , &» ab angulo utrique appoſito, 11 con- 


- tiumzerunt ſegmenta diaganii ut radius ad perpendiculum 
inter ſegmentum continuati, & diagonum: vel ut quadrati 
Latus ad ſegmentum continuati diagonio conterminum. 


PIC —_—_— cc — 


AN 


Ur CD. DA: CK rang. CDK=CAB=CB. KBI 


 tinuatum recta ducatur, ſecans &» continuetnm GO diago-| 


Fw | Demon: : | 


——_— 


322" Io | 
;.- 7, .£qUtales ad: verticem| 


a 


qp—_—_ 


: ? Aid: modo fic evinco, Fiar DH perpdirficularis ady B aval 
proigde paralleta ad C B.Si DF fit —_ HB;H Aztan-| 


i BBC, F H:Þ:3 {unt|. 


akernos yempe inter parallelJas.B DB, ;E C. - Quapropter 


* 


eee ro en tEtcucion_ wow wad was 444i. 
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Demonftratie Quadraitis Horowtetrtci. * q 
| — | : — IIS: >" | 


Demoaſt. —_ quadratiE BDC diagogium B C (prolon- | | 


| gatum {1 opus fuerit)8& latus B D infinite con- 
1 Z way v3 & ab E angulq utrique oppoſito du- 
Ahaoni _ * M- readicontinnitun in Ke diagonium E 


| autem m F dico {egmenta diagonit x ba & $ þ ita effl - 9 
F 4AC 
M— AK. 


inter ſ{e,ut eſt E A radius quadrati, ad 
| 


[diculum inter ſegmentum ad = & \Gaganium BC, . Nam 


CH HB EH HF. 
(per 2 przcedens) E 0 <; ad Ugg F OM O FIG | 


perperi- 


__— 
OO UE I—_ ——_—_ ——_— 


% 
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. jutE Aad Kg Wed erat probagtum,'c 


. . (EE5- * ; 2 Jn AC 
| 4 Pars poſterior fic cogitur. Quia, ur E A, ad A K, vel, 


LD Aad 4 Kunis DB latis quadifead 338, 
Corollar. x. Hinc ſequitur. $i.Jatus continuatum dividatur: 
in partes quaſcunque (five zquaſes, ſive radices quadratas: 
five ſolidas, tangentes, finuſve redtos, vel veſolyerir dias: | 
; goniumeriam in partes eju{dem nominjs ſe&um arque ah 
modo, ut ſegmenta ſe ſemper habebunt ut Jatas'quadrafi 
ad partes continuato lateri inſcriptas 2 five yt radius qua- 
| Trarfad Jongirudinem ſorpendicyls cujuſque predifi, {i 
| ſegmenta. ſumantur prout inter Is reſpondeanr. Caufa | 
|. manifeſta cſt e ſuperiorÞus. 
Rl Notetur etiam{fi cuibono).: 41 B ft medium guaportig- 
-.nale inter HF & HL, Nam: wt CHagHE, ; ka HI af | 
| #:B;per 3\Exol.'&, [16H ad HE; 4a 4 B ad HF,ergp 
| UrcHiad HBzma HBad HE, ro Tr, 
\Corollar.:2; Hinc etiam- Si quadrate cirqumipribatur, girey- | 
| lusspartes:cujuſcunquepomuns proficiuntpr aateregua- | 
draticontinuato in peripheriam 5 atque.ce etyamamado ; | 
Ita ut tangens quadrants.five.radius ad. rangeaes artgum | 
S inicripta- 
CR PHE own _—__—————————_——— OT 
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* - Demonſiratio O uadrantis Horometraict, 


ot 


* Modus 


itnſerends, 


in{criptarum "candem ſemper ſervabit rationem quam 
_ tenet Jatus quadrati ad ſegmenta continuati laterts, ſive 
radius ad partes inſcriptas. . 


H B, hoc eſt (per 2) Ut radius E B ad partem 


| infcriptsm BF, vel ficut radius DAad re&am A G; ita tan-| 


gens quadrantis E C; hoc eſt radius rurſum , ad tangentem 
arcus B I, cujus tangens erit ideo #qualis A G rex. 


cubicarum, finuum verſorum, &c. 
Tn Peripheria fic agendum eſt : 


in canonem tangentium dabnat arcus BI, BD,BL,&c. #- 
quales pro tarigentibus, in zquales pro numeris quibuſ: 
cunque reliquis. | 

Ia diametro, f Fc: 


|Ut EB radius, & BE fimul additi , adBFpartem radio addi- 


tam; yel, Ut EG compoſita ex E A radio, & AG parte qua- 


mentum BH. 


tangentes & ſecantes ys totum omnino ſemicirculum, totam- 
que adeddiametrum djffundi: py rurſum ad duplum radii 
extenfſas, occupare * diametri,peripheriz autem ſemicircularis 
paulo plus duabus tertiis. Hinc ruefum ,' Quia eſt Ut tangens 
ad radigm, ita radinis ad cotangentem ,  perinde erit fidicas/ 


Ur BH tangens ad HC 'radiam, ve, Ut BH radius ad HC:co- 


tangentem; Nam ſegmenta diametti BH.8HG repreſenitant 
tangentes angulorum BET, TE C, qui ſemutudcomplent: 


Theor. 4. Ubicungue pundium ſuſcipiatar in diametro,;' ſeg- 
menta ſunt ut radins ad partes numero affixo denotat es; V fl 
contra, Ot partes ad radium, hoc eſt , Vt radins "” puey 
complementarias Cut it4 dicam. ) Fart 6 


Ergo 


Dyayoeftr-þ It enim F pars in latere quadrati, inſcripra in| 
| circuli pun&um. 1. Prit. (per 1 ) Ut C H ad| 


| "Ex hisapparet modus inſerendi partes omnis generis, viz.| 
Sinuum, Tangentium, partium zqualium, radium quadratum, | 


Omnes numeri cujuſcunque generis ut BF,BD,B M,&c.ingeſti | 


cunque 2d eandem reQam'A G; ita diameter B C, ad ſeg] 


Patet hinc, Partes non ofec ultra quadrantem in circulo, | 
ulera radiumin diainetro, {fi modo i intra radium five 100000 ſe] } 
 |contineant , quales { ſunr numerorum ſeu Partium xqualinm |] 
Sinuum reorum,Scmifjnuum' verſorum,Superſicierum, Soli-| | 
dorum &c. At vero partes rearum infinitarum quales ſunt | 
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F-- T _ Demonſiratio QuedrautsHorometrici. 


dium. Hinc autem Pperane methodus eluceſcet. 


[ut tangens. P N: ad xadium E. N, 
& {itaradinus EN ad rangentem com- 


|gonomets. Erit exgo,:Ut radius ad 
1] [fB, ita B Lad BH. Eademque 


[parte ad pun&um aliquod peripheriz fixo , ab altera parte 


[per peripheriam oppofitam diametrumque moto.: 
Demenſe 


lad BR, &6. 


—k——— 


© Ergo perinde eſt five dicam; Ut radius ad partes, ſi ive, Ut 
partes complemeiitariz ad radium. Analogice dictum, juxta 
Theorema, Ur radius ad rangentem , five Ut tangens adra- 


a — 


Modus operandi in iſtjuſmodt lineis poteſt eſſe varius , eſt 
tamen unicus \nobis & fi implex.. 'Fundatur autem in Propor- 
tione Theor. 1. Quia ſegmenta diametri ſunt ut ©jus 6 con- 
termin1 arcus oppoſ? ti. | 


PROPOSITIO. 


O» ſegmentum diametri 6b 1 ung qudcunque parte , quatuor 
ie | 


Demonſtr 


Ac pak eſt omnium operationum baſis. 
j Dico,. Ut radius adP B, itaBI adB H. Vel, 
Ut radius ad PN, ita NI ad NH.  Quia 
enim eſt, Ur. tangens PN ad ra- 
dium E N, ita tangens 1 B,ad leg- 
mentrum, B H, Per: Theor. I. Et. 


plementi P Bz per Compend. Tri- 


rations; ,;Ut radius. ad P B, ita BQ : 
ad BS, &ita BRadBT. Quapropteretiain , Al ab ina 


| Evunt arcus" ones cum” ſegmentis diametri, 
proportionalis. 


Am ſunt omites, Ut radius ad P B, per pre- 
cedens. Ergo, Ut BIadBH, itaB Qad 
BS, &\ita BRadBT, &c. Velcontn, 
Ut P B ad radium, ita 2 Ws I, itaBSad BQ, ita B T 


4 


WE | 
F ilo ſupra planiciem circuli tenſo , erunt radins ” duo arcus , 


CMoans | 
operands. 


 Corollar,| 


Demotiſiratio O vadrantss Hbvwretric 
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| Equalium partium, exinde verd derivantar- in hneas ſuper; 


[ſub recopnitione-planids '& limathiis: roditara-: Nam 
| exaſciata ſolummmodd hic ſunt 5; erent ofim- medication; : 


_ 


| Corolar. E tribus igitur terminis dock. dns per duoy| 
 Priores (quorum. alter in, peripheria alter autem in dias| 
metro numerandus eſt) debits  peripheriz loco  ligensf 


dum eſt ; hinc autem A parte aſtera fi moveatur 1a ter-| 
minum tertium ſuper eadem circuli parte cum primo nu-| 
meratum z exhibebit -quartum-in cadem circuli parte 

-  quxſuſceprus- evat terniinus fecundus.. Demonfiratio 
hujus facile reſateabit CEL Fs G1 


(2 
In or ow oO. 


Poterit ctiam © ratio inſtitui juxta mentem Theore- 
matis primi : 'Eam autem hic repetere non erit|, 
noon. Tc: | 

Notandum etiam eſt : ' Quam vis proprie latet myſterium 
operationis in Tangentibus , diffundicur ramen in partes 

_ dehominadtonum , 8& puta Simum , Sapecficierum, 
c- Qubd quidetii fit applications harum parridin ad Tan- 


RIS L; 


[ ' 
| 


pits gaz longitudines Earum emetiuntur bg erent 
dum in ſ{eQore , operationes 'proprie'i yertin ad lineas 


ficierum & ſolidasum , quid haruin ſcalarwes partes ex &qua- 


| libus partibus ſunt _—_ ores ok on Bras _—_ | 


modo _cadunt. | 
g <5 


Quz hic abſourd & tubes tradi. "oY $ ” ſround 


matamtoribus —_—_——_— 1qaut?: THbeHld s::! 3% 5. 
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EPITOME 


ARISTARCHI SAMII 


De Magnitudinibus , & Diſtantiis trium 
Corporum , 


SOLIS, LUNA, & TERRE&. 


POSITIONES IL. 


NUnam a Sole lumen accipere. -1T. Ter- 
| ram pundti ac Centri, habere rationem 


ad' Sphzram Lunz. ITT. Cum Lunz 


noſtrum Circulum maximum qui Lunz 

opacum , & ſplendidum determinat. 
| IV. Eodem dichotomiz momento Lu- 
nam I Sole diſtare minus quadrante , parte cjuſdem .trige- 
ſima, vel 3 gradibus diſtat, ergo 57 gr. circiter. YV. Umbrz 
latitudinem efſe duarum Lunarum (1d eſt 4 gr. per poſitio- 
nem ſequentem. ) V1. Lunam ſubtendere -, ſigni, id eſt 
!2 gr. De hic poſitione vide Archimedem, in libro de Nu- 
mero Arenz, ubi diameter Solis (ex Ariſtarcho ) decerni- 
tur eſſe ,! pars circuli , ideſt © ſigni ,. & ſic Ariſtarchum 
| allegat. Keplerus Epitom. pag: 476... WS 


| Pappus 
FS D 


apparet nobis dimidiata vergere in viſum | 


, "CRC ”_——— — ——_ —— 
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Epitome Ariſtarcht Samu De maguitnd. &»- Diſt. 


Y 


4 


GO! ad Lunam eſt "Y Ut 6979 ad 1. Sunt enim, Ut 


Pappus libro 6 Mathematicar. Colle&ionum pag. x 36. 
ait, poſitiones 1,3, 4 fere, cum Hipparchi, & Ptolomei 
poſitionibus conſentire reliquas autem 2,5, &6 diſcre- 
Pare. 


PROPOSITIO, VIL 


Diſtantia Solis a Terra eft 19 pla. diftantie Lune 
a Terrg. | 


lo My A Ngulus enim S T L eſt 

| | 87 gr. per. Propoſ. 4- 
& L recus, ergo 1TL 
fit radius, erit T'S ſecans 


gr. 87 ({c:) 19; fere. | 


PROPOSITIO. VIII 


APparentes diametri Solis & Lunz ſunt zquales » quia $ol 
totus in Eclipii centrali deficit , at fine mori etiam quod 
obſ{ervationes confirmant. | 


PROPOSITIO. IX. 
Solis igitur diameter wera eft 19. pla. diametri Lune. 


lametri enim fab; co- 

"PR. « dem angulo apparen- 
OF tes erunt ut earundem di- 
| ſtantiz.Ut enim #7: x ad #4 


I9,=: ita;oad ac. | 


PROPOSITEO. X, 


cubi 19 —_ eſt, Ut 6979ad x. 


LO —— 


Trinm corporum Solis, Lune, &» Terre. 


P— — — — 
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PROPOSIFIO. XL 
Diameter Lune eſt ** diftantie Lune @ Terr circiter. 


[lamerer cnim apparens Lunz eſt 2 gr. per Poſt. 6. at 
ſubtenſa 2 gr. eſt ad radium , Ut 35 ad 100 fere , hoc 
eſt, ut 7 ad 200. 


PRROPOSITI '® WS 
Solis diameter ad diametrum Terre eft, ut 382 ad 5 7, 


Loniam enim diameter Lunz/,' LC xquat. dimidium 
 diametri umbrz (per Poſt. 5. ) aiiferatur E A diameter 
Lunz, exS A ſemidiametro Sohs'9.<, reſtabit SE, 8.5L, 
POR ST eſt 19.5 quarum-'T-L eſt x erit SL 
& TL x. Quaprapeee”? Un SL 2o.—ad FL: :: 


Os — 5 


ita SES. ad TGo. TOY adeoque diameter A; S_—_—_— 
diameter Solis eſt x 9. At vego 19. ſunt ad 2. —= prout 
382, ad 56.;2, ideſt 57 fere. 


? 


PROPOSITIO, _ XVI, 


Olad Terram eft,-Ut $5 742968 cubus diametri ſux, ad 
' 185193 cubum diametri Terrz, id eſt, Ut 3or ad r. 


PROPOSITIO. XVII. 


iameter Terrz ad diametrum Lunz eſt , Ut 57 ad 20. 
Nam qualium Solis diameter eſt 19.,; calium Lunz eſt 
|1 per Propoſ. 9. & qualium idem Sol eſt 19.,:;, talium Terra 


eſt 2.;< per Propoſ. 15. Ergo 1 in eiſdem partibus Terrz 8 
Lunz ſemidiametriſunt, Ut 2.55; vel 2.7 ad 1, hoceſt, ut 57 
jad 20. | ; 
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Epitome Ariftarchi Samii De magnitud. &» Diſt. ec. 


PROPOSITIO: «XVII 


Erra ad Lunameſt, Ur 185193 » ad 8ooo, id elit fere| 

23-: pla. ſunt etenim, Ut diametrorum cubi, at diame-} | 
trorum $ 77 cubj ſunt 4 4,2 quorum proporrtio eſt 23.- plani| 
circiter. Ergo | 


Propofitiones haſce noſtro modo demonſtravimus ex Theſi-| 
bus Ariftarchi, beneficio Canonum, $1n. Tang. & Secan-| 
tium, qui quidem Canones Authoris tempore non erant in| 
uſu. Unde etiam &terminos quantitatum przci(e (ex da- 
tis) figere non poruit, ſed inter binos plerunque ſtatuere 

coaQus eſt. Ingeniofifſime tamen demonſtrat 8 iſtas, & 

- iſtis ſubſervientes quas (cum uſui nobis non ſunt) in hac 

_ Epitome omifi. Vixit inter Pithagoram, & Archimedem 

280 annis ante Chriſtum. Hunc libum Schickardxs non| 

vidit. | : 
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 LEMMATA 


ARCHIMEDIS 
fy APUD 
GRECOS & LATINOS _ 
jam pridem defiderata : 

E VETUSTO CODICE OA. ÞS. 

ef R 4B I EM 


1 JoHANNE GRAVIO - 
TRADIWICT A; 


——_— © 


Et nunc primum =» 
CUM ARABUM SCHOLIIS PUBLICATA: 


| nr 


Reviſa & pluribus mendis repurgata 


> SAMUELE FOSTER. 


LON DIN I, 


Ex Officina- LEY BOURNIANA. 


AM. DE. LIX. 


_ . EI I —_— 


ts. Mit. __—_— 
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| [opera) quorum leQio , neceſlario, inter Euclidem 8 wy4>mn 


|demonſtravimus in Figuris ReCtangulis , & quemadmodum 


letiam Propofitione,peculiari modo denionſtrationem inſtituit. 


4 AM 
Zain A\ 
> QLD NC 


LEMMATA 


ARCHIMEDIS: 
Ex traducione Thebit Ibn Core : cum Commentariis- Excel- 
| lentis Viri, Abs Alhontn of fili Almed Alnaſwei. 


Propoſitiones O uindecimſunt. 


ER E© hoc Opuſculo Archimedis, demonſtra- 
EA tiones (inquit Vir Excellens | Alhontn] )| 
elegantes ſunt; ſi numerum {peces,paucx, 
ſin uſum , multz : 'exque in Elementis 
Geometrie, {ummam & utilicratem & vo- 
luptatem pariunt. Hz, a Neotericzs repo- 
nuntur, inter Motawaſet4i(hoceſt,media | 


Hrrafw Ptolemai requiritur. Quzdam autem demonſtrationes, 
quz hic collocantur, aliis opus habent , ut probentur. Erin| 
harum-nonnullis, 4rchimedis demonſtrationes- citat, quasin 
reliquis ſuis operibus adhibuit. Inquit enim; quemadmodum 


dmonſtravimus in Libro generali de Triangulis, & quemad- 
modum demonſtratum eſt in Figuris Quadrilateris. Ig quinc 


Polt eum, Ab# Sohal Alkouhi Librum edidit, cumque appel- 
hvit Ornamentum libri Lemmatum Archimedis , atque hanc 
(quintam) Propoſitionem cum Corollariis ipſius, de Com- 
poſitione proportionis, generalius & melius probayvit. 

 Quz quidem, cum ita A me reperta eflent , loca hujus 
Opuſculi obſcura, Commentariis , in modum Appendicis, 


fr ab Archimede refertur,demonſtrationibus,fi quid judico, 


lluftravi, ſecundum viam communem Alhawaſs, caque, ad 


proprus | 


Pe EE IEC adit. ita t.. 


PIER 


Fd. 
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Fig. 2, 
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LEMMATA ARCHIMEDIS. 


| propriis confirmavi. Duas in{uper. demonſtrationes 


——— 
— ——————— — 


reliquas vero omifi, ne nimis eflem prolixus. In Deo eſt aux 
lium & fidacia-mea. - | | 


By i © PROPOSITLIO I. = 
$i duo Circuls ſe mutud , tangant (e.g. cireuli a hb, g hd, 
in -punGto h ) ſiatque diametri, eorum-parallele ( v. d. dial ; 
metriab, gd) & conjungantur duo puntia , bd, (& } 
dh, erit linea, bh, recta.” | — E 
Int duo centra Hr, :& deſcribamus linekminter H r, &| 
producamus (cam) ad þ, &ducamus d r parallelam H r: 
Quoniam ergo t 7 eſt zqualis 4H, que eſtxqualishH, 
erunt rt, þ H, zquales, & Myywagebunt ex-r b, b x xqualihus,| 
H r [tb] hoceſt dt & t b, xqules; & propterea duo anguli| 
tdb, t bd, erunt zquales. Et 'quoniam duo anguli h Hd: 


_ 


A 


reliqui duo anguli H þ & H d h;zquales,, zguantur daoby 
angulist d bt b d, zqualibus ; Ergo angujusb JH eſt zqualy| 
angulo d b r, accipiamus angulum commynem H d b,crgodus| ' 
anguli H d br þ & ecuat zquales duobus reQts, qui Far =-| 
| quales duobus aagulis H.d,b, H 4þ, ergo hi duo etiamerunt| 


eſt quod volumus. 


MO OA 


F 
"LY" 


ec 


« liter dico fi fuerint duo czrculi ſe mutuo extra tangentes./:4 | 
PROPOSITIO 1I. 5aneys T8 
Sit abg dimidium circuls, &- da, bd tangentes, &-bW 


perpendicularis ſuper ag, fi conjungamuys g,d, erit bj: 
equals r h. | | 6 "= 


pony 


———— 


Semicirculo,] 


— 
TS» 


Ore 


— 


. 


Abi Sobal-excerpli; quz quintz propoſitioni neceſſarix ſang | 


lbrb (&) przterea duo apguli bHd , dzb; funt zquale i 


xquales duobus reQis , ergo þ d blinea (erit) rea. Et he "|| 
: +94 k 596 , 


© dt b reQus, angulus b dt erit dimigdium reQi , & propre] | 


Ungamus g: b, camque (lineam) ducamus/in[} 
” directum; & producamus @ & donec occurtl T 
| alceri in H> & jungamus 8, b, Quoniam angulus « b s c& il |. 


P/ 4 & il 
"7 


LN Re nA 
a P (GEES TIL ER. ION 
——— — —— —— — - 


+ 


c—_— 


ym 


LEMMATA ARCHIMEDIS. 
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———— 


[146b 2 > eſt parallclogrammum re&angulum 3 ergo in eri- 


langulo 24H re&angulo , dacitar perpendicalaris bd, a b 
recta ſuper bafim,8& (linez) $4, d a ſant @quales quia amb 
j |ranguar circulum, ergo 4 ctiam #qualis eſt #H , quemad- 
m demonſtiavimas in (Libro) de Fipnris ReQangulis. | 


Et quoniam in triangalo H g 4, linea 6 þ ducitur parallela 
[baſi, & linea d g ducitur a media bafi z ſcilicet d. Ergo ſecat 
rpendicularem in 7, eritque b r zqualis r þ, 8 hoc eſt quod 


| NR lvinus 


: - SCHOLIT M; 2 

| « Inquir Vir Excellens , quod (linea) « d fit quali d H; 
[«probat e Libro ſno de Figuris Reftangulis > quoniam duo 
« anguli a a b, ab ay ſunt 2quales, (lines) a 5, A #;ſant 


i 7 1 xquales, & angulus db a, cumangulo d b H (cf 2qualis) 
| | 4< reto, & propterea angulus d « b, cam angalo a H b , ergo 


« duo-anguli d H b, d bH; necefiarid ecunt xquales, ergo due 


[F |«latera db, d H,erunt xqualia. 


| <« Dico, quod ſufficit dicere proportionem « d ad db fimi- 
« lem cile proportioni 4 b ad d H ; & (cum) de gqualis it 


] j« a b, EIgo 4b xqualis erit d H. FEE £4 
[Þ | «<< Inquit, {ic br fimilis r Þ, & quoniam 1ncidit g d in lineas 

| |« duas b b, H 4, parallelas; intriangtils'g H 6, earumicgtio 
1} | ecit ſecundum eandem rationem. Hoc fit quia proportia 


«og dadgr ſimilis proportioni H dad br, & ctiam fimilis eſt 


11 & proportioni daad br Ideoque proportio Hd ad br fi- 
|] |* milis eſt proportioni d « ad þ r, & alterneproportio H d ad 


PTE 


(f | d a (quz ſunt zquales) ſimilis ft proaportioni br ad b 7; 
F |* ergo hz duz etiam ſunt fibi invicem zquales. p 
8 WE K&S 


#H PROPOSITIO LL | 
[Sit a b g pars circuli, 9+ b panthuem quodliber, eh-b d peryen- 
| dicalarss ſuper a g > &» dncatur dh zqnals d g,o- he C 


19+ by equals arcuibyg, & Ancatur ar,er#(ar) eqnalis 


wat hi. 


ah 


[ |Demonſtratio. Licantur linez g b,br,rb, bb, ergo quo-. 
I | 4m 7 NIAm Arcus bg aqualiegh aroui by, erit 
14 5 zqualis br, & quoniam g d zqualis et Þ d, & duo anguli 
|] ad d refti> & bd communis, ergo g bzqualis eft bb, crgo b r, 


b; 


j Semicirculo , ergoeſt regas, be reliquus sbHeſt reaus ; & iv; 3] 
| 
: 


Fig: 3: 


| 
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LEMMATA AKRCHIMEDIS. 


Fig. 5. 


duplici quadrato 4b, et duobus quadratis ad, 4g, et propor|| 


mr — 


bb, zquales ſunt, & duo anguli b rb, b h r, ſunt zquales. Et|. 


quoniam quadrilaterum 4 rb g eſtin circulo, erit anguly| 
4r b, cum angulo « gb et oppoſito, hoc eſt cum angulo bh gl. 


=qualis duobus res; & (cum) fit angulus « þ b cum angulo|/ 
b h g xqualis; duobus re&is, ergo duo anguli 2 r 5, a b þ, tung| 
zquales, et.reliqui, duo anguli a rb, a br, ſunt zquales, erg | 
« beſt zqualis ar, Et hoc eſt quod volumus, " 


PROPOSITIO IV. = 

(Sit ) ab g ſemicirculns , &- ftatuantur ſupera g diametrog 
duo ſemicirculi , unus eorum ad, alterd g, &+ bd perpen-| 
dicularis , figura inde orta ab Archimede appellatur| 
ARBELUS,&» ber ſuperficies continetur ab arcu ſemi-| 
circuli majoris,@s 4 duobus arcubus ſemicirculorum min. 
rum, Ov» eft equalis circulo cujus diameter eſt d b. 2 
Demonſtratio.(YUoniam linea d b proportionalis eſt duabus| 
WT lineis d a, dg, & media inter illas, ergo erit}; 
planum « d in dg zquale quadrato 4 b; et addatur a dn d yj| 
cum duobus quadratis 4 d, dg, hoc eſt quadratum a g zquartut| 


tio circulorum eſt ut proportio quadratorum (e diametris |: 
ergo circulus cuzjus diameter 4g, zquatur duplici circuloj} 
cujus diameter 46, -et duobus circulis quorum duz diametsi| 
2d, dg, et ſemicirculus a g eſt zqualis circulo , cujus diames| 
ter eſt dbz et duobus ſemicirculis 2d, dg, auferantur ſemi?] 
circuli ad,” d g, communes, remanet figura quam comprehen! 
dunt ſemjcirculi « bg, ad, dg, eſtque figura, quz ab Ar-| 
chimede appellatur ARBELUS, zqualis circulo cujus dia 
meter eſt 4b. Et hoc eſt quod volumus. Pl 


PROPOSITIO V. il 

Sz fit in ſemicirculo ( linea ) a b,&» ſumatur in diametro ipſim| 

punFum guodlibet , ©» conftituantur ſuper diametrum dual 
Jemicircul; ſuper (lines Jag, gb, &+ ducatur a g perpen- 

- dicularis gd, ſuper ab, &- ex utroque latere ipfius deſcri- 

bantur duo circuli tangentes eam,@* tangentes ſemicirculos,| 

erunt duo circuli febi invicem equales. | k 


+4- 
- > 2 
. FE 4, 
. x? 


Demonſtratio. Q) It unuse duobus circulis. tangens g d 1n ry 


Q J & {emicirculum 4b in H; & ſemicirculam|Þ} 
gin k, et ducamus diametrumrh , ergor h eſt parallels} 


— 


diametr0]: 


——— 4 ove weaned oo wanna + So " (oe - — ——— 


| circulum @ b. 'Er-jungamus bk, kg , (linea) bg etiam eſt 


ns 0 Ee IS oma. 


{(quz eſt ſimilis proportioni ag adbr) ſimilis eſt propor- 
{tioni 4 b ad þ g,ergo planum agingh eſt equale plano 4b in 
{br. Eodem modo demonſtratur incirculo t#-2, quod planum 
jag ing beſt zquale plano 2 b in diametrum ipfius, & inde 
'[demonſtratur, quod duz diametrir H k, t mr n, ſunt zquales, | 
; ergo duo circult ſunt xquales. 'Et hoc eſt quod volumus. 


|. cc Inquit Vir Excellens ( Albonzp:)) Id ad quod ( Archi- 
{© zwedes ) refert in explicatione 'triangulorum-reorum de- 
<< monſtratur ex prxcedenti, eaque eſt proportio in Elementis 
'(« utilifſima', & precipue in triafgulis acutis..'Opus autem 
|habet ſexti Propoſitione' hujus Libri. Ea autem hec eſt. 
J |*<1In triangulo 4 b g, ducantur duz perpendiculares , b h, g d, 
| | f& mutuo ſecantes in r, & jungarur-e r; & ducatur ad H, erit 
{*© perpendicularis ſuper bg, jungamus dh, 8 erunt. duo anguli 
I icdar, dbr, ſibi invicem zquales. Quoniam circulus qui 
| comprehendit triangulum # @ r, tranſit per puntum hþ, quia 
| angulus 4 þ r eſt requs , & ſunt in eodem arcu , ct etiam | 
|*angulus 4 Þ hb zqualis eſt angulo d g þ, quoniam circulus qui 
'F | continet triangulum b dg tranſit etiam per puncum þ, 


ny i« ergo in triangulis «6 Hg ba, duo anguli >a H, bg d, ſunt 
1 \Y zquales, ect angulus beft communis, ergo, angulus @ H 5 
of + - qualis 
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jangamus H h, þ a, ergo linea, a h eſt re&a,per x Prop.(hujus 
[Librt) et.concurrant 4H, gr,ind, quia ambz .ducuntur ab 
a; g, (angulis) minoribus duobus reQis. '.Jungamus etiam Hr, 
'r b, (linea) Hb per « Prop. eſt reQa, et eſt perpendicularis 
ſuper # 4, quiaangulus aH b, eſt reQus , quia cadit in ſemi- 


rea. Et jungamus rk, ka, (linea) r a ctiam eſt rea, et 
producamus cam ad 1, et jungamus b 1, et hzc etiam eſt per- 
|pendicularis ſuper 4 let jungamus 4 het quoniama d, a fn t 

(linez ) re&x , et ducitur a d a ad hneam 4 b perpendicularis 
{dg, et abadd a perpendicularis b H, ergo ſe interſecant in r. 
[Ducatur 4 r ad, et fit perpendicularis ſuper b1, erunt bl, 1d, 
duz re&z , quemadmodum demonſtravimus in propoſitioni- 
bus quas adhibuimus in explicatione 'Libri de Triangulisre- 
&angulis; et quoniam duo anguli # kg, 4b, ſunt duo redti, 
ferps bd,gkh: ſunt duz parallelz , et proportio a d ad d 


We 


A 


SCHOLIUVM 


[Jametro a b, eo. quod. duo angulihrg, 2 gd, ſunt rea, et '#;- ” 


| 


Fig, 6. 


—_— 
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__ 


—— 


LEMMATA ARCHIMEDIS. 


> 
\ 


Pro. 6. 


1F12. 7- 


[© rea, crit angnlus b 5/2 reQus, per precedentem Propofi-| 
|< (angulus) im triangulo'b1 5, zqualis eſt exteriori, eique op-\} 


IO EIT I ET nn, 
« ſaper b g. | = 
= oemifſs deſcribamas in figura ab Arcbimede allata,| 
dias Hineasd #, ab, & perpendiculares dg, bH, a r 1, b1,8e| 
© Htiexm 41. Dico, fi 61 4non fit linea reta, jungaturb « d| / 


© txonem przdittatn, & anguſus b1 2 erit reus, -ergo interior} 


« poſits, quod et impoſſib/te, ergo linea þ /d erit rea. | 
i Deinde addacitduas demonſtrationes Abi Sobal Alkonbi.| | 


cc Prior earum hac eſt, 
<« Si dno ſemicirculi non fucrint ſc invicem tangentes , ſed] 


<« 0nis, erit demonſtratio ut precedens, - 


|< in H, 8&citealns : 4 ! tangat, circulum «kg ink, & circw|: 
1*<hum 241 g in!, & perpendicularem in#, dicb quod fit equas|! 
1< ks Girculo 10]: 
[< (quefita). ; Þ 


{<c &r v1 I 
1-1, et jungamus ye, 227, ethazc tft hnea ref&a , ct jungas| 
|<mus 517, expo rrankie per {, et jangamus #&,, crgo trankit| 
|<pert, eclinea, a mweck parallela linezr 5. Etproportid| 


ere plarum g H10 H r zquale quadrato H d,ct plagum a f| 


|< ad-r-e reliquam,, ergo planum. gH 1n-r « eft zquale plang| 


«<jnrerſecentiw'd, & firbH perpendicularts faper « g ereQi] 


qui fueric_ in alreri /parte , qua cſt 


« Ducamus 7 c - parallelam 2' 6, & jungamus gk, exgo| 
« tranſit per 5, quemadmodum Archimedes demonſtravit, &| 
cc producamus eam donec occurrat perpendiculari Hdbin It 
amas tg, ergotranditper{ , & producamus cam ad| 


{© 5:#ad# 6, hoc eſt prapontio.gH ad ©, {imilis cft propartis| 
<opi g 4 ud wr, ergo planum ghingr eſt zquale duobw|} 
cc planis 2-2 $nts. Bt: quomam Hd perpendicularis , cft-1 uy 
« duobus circulicg ly, b4#, faper:duas diamecros gr,halfl 


<in b Hetiam zquale vi, ergo planumg Hin Hr aqualt| 
«oft plans #Hinb H., 8 proportio.g Had H «, fimilis off 
« propertionib H ad H r. Przterea famalis proportiom g:h,/fl 


<5 4ints (quod oft) qual phago Hoingh; Er {i lit on-| 
<« culns m alkteri partes codem itetiam modo proprietatem| 


I 


_— __przdiQanily 


— 


= ” It; -S.-. Sos 
& * > 


Tf |. proportio ga ad ar, et planumgt in r, zquale erit plans 
fg ain ms. Simili modo demonſtratur, quod planum 2t in 
{[< þ geſt *quale plano g 4 in diametrum circuli , qui fuerit ex 


_ 
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© pſimus, ct duzHineztd, tH, tangentes duos ſemicirculos 
cc 


[« dicularis tranſfiens per punum ?, reQta ſuper 2 g, et circulus 
|< 22 5 tangat eamin m7, et circuliis #2 5 tangat circulum z b g 


tc pn : Th = : "ee / - | 

- paralleJam (linez)  g, et Jungamus'g k, ergo tranſit per G, 
|. et occurrit perpendiculari z b1n 2, et jurigamus 2 k, ergo 
[« tranſit per met jungamus £ r, ergo tranfit per /, et junga- 


|< drato td, et hoc equale eſt quadrato tH (quod eſt) zquile 
|< quadrato gt intr, erit planum 2t in th, zquale planogz| 
|© in er, et proportio a t ad g ?,fimilis eſt proportioni tr adt h, 
I et fimilis 


< quzfitum: 


«prxdictam demonſtramus , quod planumg « in diametrum 
« jJlius circuli , eſt xquale plano H 2 in gb, ergo manifeſtum 
« eſt qu3d duzx diamerri fint circulorum zqualium:. 


Secunda ( Demonſtratio) hac eft. 
&« Inquit fi dus ſemicirculi,neque ſe mutuo tangant, neque 
«ſecent, ſed a ſe invicem diſtent , & perpendicularis ducatur 
« e concurſu duarum linearum, zqualium, et tangentium duos 
|< ſemicirculos, inde etiam demonſtratio conſtabirt. 
« Sint ſemicirculi z by, # db; r H'g, quemadmodum deſcri- 


{ in d, H, et zquales et concurrentes in ?, et linea b t perpen= 


{* in 4, et circulum r[g-in/, et ducamus diametrum x s , 


,» mus g m2, ergo tranſit per [, -et dicamus eam ad z, et jun- 

[«gamus'2 A,ergo tranſibit per z, et erit parallela rs, et erit 
« ficut proportio g A ad A 5,hoc eſt, proportio gt ad x 5, fic 
. | 


« alcerd parte. Et quoniam planum & t in ? þ zyuale eſt qua- 


X citli alterius, ergo duz diametri ſunt zquales. Et hoc eſt 


|. 


| proportion totius's r ad totum g þ, ergo planum | 
T*gtinar, xquale eſtplano 4 tin g hb. Et jam demonſtratum 
]<eſt quod gt in ar zquale eſt planogainms; et quod 
|<planumatin þg zquale eſt plano.g in diametrum cir- 


© pal. 
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 PROPOSITIO VI. 
[#;2.1 |S; fit ſemicirculo ( angulus) a Hb, &+ ſumatur in diametro 


|g 5, etiam perpendicularis, fe interſecant in r, ergo d rl etiam 


{reperta elt. 


—_— 


|etiam þ z erit perpendicularis ſuper b a, & quoniam duo an- 


[ memoravimus; videlicet , proportio ſeſquirertia » aut ſe{qui- 


ipſeus puntinm g. Sit ag ad gb in proportione ſeſquialter}, 
&» deſcribantur ſuper ag, g b, quo ſemicirculi, & deſcri- 
batur circulus ita inter tres femicirculos , ut tangat eos, 
&» ducatur in eo diameter dh parallela diametroa b, re- 
perienda eft proportio diametri a b, ad diametrim d h. 


Ungamus duas lineas a d, d H, & duas lineas b þ, Hb, ergo 
erunt duz linez ah, bH , re&xz per primam Prop. De- 
ſcribamus etiam duas lineas ht a, 4k b: demonſtratum 

eſt quod hz duz ctiam re&z ſunt , & preterea duz linex 

gd, gh: jungamusg s,gm,&dr,h A, & ducamus cas ad 

[ z, ergo, quoniam in triangulo ad g , perpendicularis a t, & 


{ 


erit perpendicularis , quemadmodum demonſtravimus in ex 
plicatione tractatus de Triangulis univerſis. Er demonſtratio 
ejus eſt eadem cum .-prxcedente Propolitione , & propterei 


guli qui ſunt ad #: & b, ſunt redti; g me, erit parallela (lines) 
a H, & propterea g s (parallela linez) bh, ergo erit propor- 
tio ag, ad gb, fimilis proportioni ar adrh. Praterea fimili 
crit proportioni a | ad /, & proportio b gad g a fimilis ent 
proportioni þ A ad A d. Przterea ſimilis proportioni b z ad 
nl. Eſt autemagin ſeſquialtera ratijoneg 6, ergo a | eſt in 
ſeſquialtera ratione [xz /& / neſt in ſelqufalteri ratione bn, 
Ergo tres linez al, /n, : b, ſunt proportionales. Er in qui 
quantitate z b erit quatuor, 1n ea # lerit ſex,” a | novem , & 
b a novemndecim. Er quoniam 7 / fimilis eſt d þ, erit propor 
tio ab ad dþ proportio XIX. ad V I. Ergo proportio did 


$i etiam fuerit proportioa g adg bdiverſa ab ef quam 


M 


quarta , aut aliter , demonſtratio & methodus (procedendi) 
ſimilis eſt przcedenti. Et hoc eſt quod volumus. 


PRO-| 


OI EE IIS 
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PROPOSITIO VIL 


Si fuerit circulus.circumſcribens quadratum , & alter circu- 
Ins (in quadrato) inſcriptus , circulus exterior duplus eſt 
circult interioris.” 


culus incluſus g 4, & fit a b diameter quadrati (quz 
etiam) eſt diameter circuli e@&rioris. Ducamus g d dia- 
metrum circuli incluſi parallelam (linez) 4 h. Et quoniam 
quadratum & b duplum eſt quadrati a þ, hoceſtgd, & pro- 
portis quadzati diametri circuli, ad quadratum diainetri cir- 
culi, eſt ficur circulus ad cuculum , ergo circulus #b, duplus 


eſt circuli g d, Er hoc eſt quod volumus. | 


SCHOLIU M: 


« Inquit Vir Excellens ( Alhonin) libellum compoſui de 
« deſcriprione Circuli , cuyus proportio ad circulum datum 
« ſimilis foret preportioni datz : Et eodem modo omnes fi- 
« ourz reQiliniz(, & diverſz ſpecies opeftationum hujuſmodi 
« igurarum. Ex eo (libello) unam propolitionem liuc ad- 
« duxi » quz conducit explicationi huzus Opuſcuk , eſtque 
« yeluti univerſalis re{pectu haram Propoſitionum eas in- 


Q It circulus 4 þ b cireumſcribens quadratum # b, 8& ſit cir= 
\J/ 


|« ferens. Et ea hxc eſt. 


<« Cupio conſtituere circulum e.g. in quintupli propor- 
« tione Circult. | | 
« Eſto circulus cujus diameter #2 b, ei adde quintam ipſius 


|< partem,, ſitque ea bg. Deſcribatur ſuper 2 g ſemicirculus 
[«* 2 dg, & ducatur perpendicularis b4. Quoniam igitur pro-| 
« portio ab adbg, fimilis eſt proportiom quadrati a b ad 
[3 Garner +4 erit totus circulus fuper b d, is quia nobis 
|« quzritur ad {olttionem Problematis. Et propterea fi pro- 
|< portio circuli ſuper 4 b , aut figura ſuper ei (linea) ad cir- 
|* culum, aut figuram, ſuper b 4conftituatur, fecundum con- 


< ſtraftionem hujns figurz , & ponatur ſecundum poſitionem 
< ipfius, erit ficut a b adbg. Et hoc cſt quod yolumus: 


| PR O- 


Fig. I: 


——— 


F19.12. 


Fig. 15. 


[ig. 14. 
| « arcum b H eſſe zxqualem arcui a h. Hoc quidem fit propter 


LEMMATA ARCHIMEDIS. 
PROPOSITIO VIII. 


Si ducatur in circulo linea quelibet a b recia ,. &+ ponatur b g 
equals dimidio diametti circuli,, & ducatur linea inter 
g &+ centrum circuli, hoc eft d, &©» ducatur ad h, arcus ah 
erit triplus arcusb r. 


Ucamus b H parallelam 4 b, & jungamus dS, d H, quo- 

[) niam ergo duo _ db H, d H b, ſunt zquales, erit 

angulus H dg dupMs anguli 4þ H. Et quoniam bdg| 

eſt zqualis angulobg d, & angulus ghH zqualis anguls 

ag b, erit angulus H dg duplus anguli g 4 6, & omnes anguli 

b 4H, tripli anguli b dg, & arcus b H, zqualis atcui ab, qui 
eſt triplus arcus b r. Et hoc eſt quod volumus. DH 


SCHOLITU M. . 


t 


&« Inquit Vir Excellens (Alhonzn. ) Dicit ( Archimedes ) 


« ſubtenſas parallelas. Sint ergo in circulo 2 bg, ſubtenſz 
<« 2g, bd, parallelz ,dico qued duo arcus a b, g d, ſunt xqua- 
«les. Ducamus a d, ergo duo anguli g a d, a d b, ſunt zqua- 
<]es, & propterei erunt duo arcus *quales, & &-converlo per 
« Gmilem demonſtrationem. : 


PROPOSITIO-TN 


-._ bd; Et quoniamduo arcus b dr ſunt ſemicirculus & 


Si due linee ab, gd, mm circulo ſe mutuo interſecent in alio 
loco quam in centro , & interſeGiio, fuerit ad refios an- 
gulos , duo arcusad, gb, ſunt equales duobus arcubus 
ag, bd. | 


Ucamus diametrum hb r parallelam 4 b, ergo interſecat 
Þ g d in duas partes (zquales) in H, &erit hg zqdalis 


arcus hg zqualis arcui h 4, cum arcu 4 d, erit arcus g r cum 
arcu h 2 (&) ad , zqualis ſemicirculo , & arcus b a zqualis 
arcui b r, ergo arcus gb cum arcu ad, =qualis (erit) ſemicir- 
culo, & relinquuntur duo arcus hb g, 'þ a, hoc eſt arcus 2g, 
cum arcu db, ei zquales. Et hoc eſt quod volumus. 


1$ fuerit circulus a bg, &* da tangens circulum, &» d b Fig-16+ 


janguli 2 & þ (unt zquales, er duo #nguli (ad ) Hduo ret, 
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, PRO POSITIO X. 


interſecans, @* dg etiam tangens, Os ducatur H h pa-' | 
rallela d b, & jungatur ha, ſecans db in r, &v» ducatur 
ab r perpendicularis r h, ſuper g h, erit in medio ipſins 

gh) inH. 


Ungamus r g. Quoniam ergo d 2 eſt tangens,& a g tw 

circulum, erit angulus d 2 g zqualis angulo qui fit in (e-: 

ione, quz opponitur ſeQioni 4 gzhoc eſt, angulo 2 þ g,. | 
hic autem eſt zqualis angulo ar d, quoniam g h, d b, {unt 
parallelz, & anguli dag, ar t, ſunt zquales, & in duobus | | 
criangulis, 4 @ r, 4 t d, duo anguli a rd, z 4 d, ſunt xquales, | 
& angulus d communis,propterea r d in d t erit zquale qua- 
drato d a hoc eſt (erit zxquale) quadrato 4 g. Et quoniam | 
proportio r d ad dg, eſt fimilis proportioni g d ad dt, & an- 
[gulus 4 communis, erunt duo triangula d rg, dg t, fibi in- 
vicem ſimilia, & angulus dr g zquales dg ft, qui zqualis eſt 
[angulo d a t, qui zqualis eft angulo 2 r d, ergo duo anguli 
drg, dr a, ſunt zquales, & drg zqualis angulo r gh, & 


eſt dr a zqualis angulo 2 þ g, ergo in triangulo r hg, duo 


bs latus H r commune, ct propterea g H erit xqualis H þ, 
ergo g þ dividitur in duas zquales partes in H. Et hoceſt' 
quod volumus. 


im tract d ads. 


 PROPOSITFTIO XI. | 


$i in circulo du line a b, g d, ſe interſecent ad angulos re- |F19-17-) 
Hos in h, quod non ſit in centro,quadrata ah, b h,hg, hd, 
ſimul ſumpta, ſunt equalia quadrato djametri. 


\ Eſcribamus diametrum 2 r, et jungamus lineas a g, | 
gr. Quoniam 1gitur angulus b þ g eſt reQus, erit xqua- 

lis angulo @gr; et angulus ad g, zquahs exit angulo | 
: 7 2, quoniam habent eundem arcum # g,et relinquuatur cx | | 
duobus triangulis a d þ, a r g, duo angulig ar, d a þ, xqua- | 
les. Er propterea erunt duo arcus gr, d b. ( tzquales) hoc 
eſt, ſubtenſz corum xquales, et dao quadrata 4 þ, þb, #- 
[qualia ſunt quadrato db, hoceſt g r, et quadrata-a þ, þ g,| 
xqualia | 
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F17.19. 


| F:g.18. 


| 


| 


F 3.17. Zqualia ſu 
__ilafunt 


nt quadrato g 4. Et duo quadrata gr, g a, xqua- 
quadrato r a, hoc eſt diametro, ergo quadrata « þ, 
bb, gb, b d, ſimul ſumpra, ſunt zqualis quadrato diamerri. 
Et hoc eſt quod volumus. | 


SCHOLIUM. 


« Inquit vir excellens ( Alhonin. ) Etiam hoc modo, qui 
« facilior eſt eo quem adducit Archimedes, ( demonſtrari 
« poteſt.) Modus autem iſte eſt, Ut jungamus 4 d, g b, bd. 
« Quoniam ergo angulus b hd eſt re&us, erunr anguli h bd, 
« h db, quales reco, ct duo arcus ad, bg, xquales ſemi- 
« circulo, et ſubtenſz eorum zquales potentia diametro; 
« ſed quadrata a b, þ d. zqualia ſunt quadrato « ?, et qua- 
«dratagh, þb, =qualia ſunt quadrato gb, ergo quadrata 
« 4 b, bb,g h, h dz#qualia ſunt quadrato diametri. Et hoc| 
& eſt quod volumus. 


PROPOSITIO XkIlL. 


Si fuerit ſemicirculus ſuper diametrum a b, &» ducantur a 
g, duc linex tangentes in punctis d, h, & jungantur ha, 
d b, ſe interſecantes in r, &> jungantur g I, On producan- 
tur ad H, crit g H, perpendicularis ſuper a b. 


Ungamus d a, hb. Quoniam ergo angulus bd a eſt re- 

cus, duo anguli d ab, db a, reliqui de triangulo d a b, 

erunt zquales reo, & angulus a þ b eſt reus, Et quo- 
niam g d tangit circulum, 8 & b interlecat iplum, ergo angu-| 
lus g 4 b, .zqualis eſt angulo 4 ab. Et pretereai angulus 
g br, zqualis eſt angulo h b a, & duo angulig br, g dr, fi- 
mul ſumpti ſunt zquales angulo dr h. Demonſtrarum enim 
eſt in libro noſtro de figuris quadrilateris, qued fi dycantur 
inter duas lineas zquales, & concurrentes in-punt&o,” nempe 
inter duas lineas g d,(&)g b,duz linex ſe interſecantes, nem- 


| 


"pe linex dr, þ r, & fit angulus quem comprehendunt, ſcilicet 
angulus r, zqualis duobus angulis, faQtis a concurrentibus 
cum duabus interſecantibus ſcilicet angulis h, d, ſimul, linea 
exiens a'punco concurſus ad puncum interſeionis, nimi-| 
ram; linea gr, zqualis erit cuilibet ex duabus lineis concur- 
rentibus'videlicet g d aut gh. Quapropter g r erit zqualis 


g4\ 


FI 


= 
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. 


z d, ergo angulus g r deſt xqualis,, hoc eſt, angulus g # d 


eſt xqualis d a H;ſed angulus gr d, cum angulo d r H,xqua- 
lis eſt duobus rectis, ergo angulus d 2 H, cum angulo dr H, 


&is,led angulus a 4 brectus eſt, ergo angulus 2H g eſt rectus, 
& g H perpendicularis ſuper 4 b. Et hoc eſt quod volumus. 


SCHOLIVU M. 


« Inquit vir excellens ( Alhonin.) In demonſtratione 
&« ( Archimedes ) refert ad figuras quadrilateras : Sint ergo 
« duz linex xquales concurrentes 4 b, 4, g, & punGum con- 
« curſus a, & (fint) duz linez interſecantes b d, d g,& pun- 
« tum interſeQionis d, & tit angulus bd g xqualis duobus 
« angulis ab d, a g d, & jungamus @ d, dico igitur quod e- 
« rit xqualis 2 b. Si non, erit aut minor 4b, aut major ca. 
« Sit major, & abſcindamus a h xqualem a b, & jungamus 
«bh, bg, ergo duo anguli a bh, ah b, ſunt zquales, fed 
« angulus 4 þ b mayor eſt angulo a 4b, & praterea angulus 
« 4 bg zqualis eſt angulo « g h,qui major eſt angulo a d p,er- 


| |<go omnesanguli b þ g, hoc eſt anguh 2 b h, a gh, mayores 


« {ant duobus angulis, a b d, ag d. (hoc eſt) pars toto,quod 
c« abſ{urdum eſt. Deinde fit 4 4 minor a b, & faciamus 
« z r, zqualem 4b, & jungamus br, rg. Demonſtratur eo- 
« dem modo quo antca, quod angulus br g, hoc eſt, duo an- 
« ouli a br, a gr, minores ſunt duobus angulis a bg, a gd, 
« totum parte 3 qnod abſurdum eſt. Ergo demonſtratis 


Jay firma el. 


PROPOSITIO. XLIL. 


Si due linee, a b, g d, in circulo ſe interſecent, &+ ſit a b dia- 


meter ejus extrad g, & ducantur a duobus punttis a, b, 
due perpendiculares ſuper g d, eaque ſint ar, b h, abſcin- 
duntur a (g d) linexg h, dr, equales. 


| gp. rb, & ab H, atque hoc eſt centrum, ducamus 


perpendicularem H t ſuper g d, & producamus eam ad k 


ſuper g d; ergo incidit in medium ipſius 1n ?, et quoniam H tr, 


- _ 
_ 


| [zqualis eſt duobus recs, & relinquuntur de figuri quadri- 
latera ad r H, duo anguli 4dr, aHr, xquales duobus re- 


in rb. Quoniam igitur H t eſt perpendicularis, a centro, | 


ar, ſunt duz perpendiculares ſuper eam, ergo ſunt paral-| 


Fig20. 


Fig.21, 


lelz: bp 


A— 
Ld 


PROPOSIETLIOD XIV. 2 

Si a b fit ſemicirculns, &+ ſecentur ab ab diametro ejus, li-| 
nee equales a g, bd, &» deſcribantur ſuper linas a g, od, 
db, ſemicirculi, &+ fit centrum circulorum a b, g d, pun. 
Gum hb, &» ſit h r perpendicularis ſuper a b, ct ducatur ad 
H, circulus, cujus diameter eſt r H, erit equalis aree que 

" comprehenditur 4 ſemicirculo majori, et duobus ſemicircu- 
lis interioribus, et ſemicirculo medio, qui cſt exterior eo. , 


Hec figare ab Archimede appellatur, SAL1NUS. 


(Noni d g biſecatur in b, & e1 adjicitur g 4, crunt qua» 

drata d a, g a, dupla duorum quadratorum d h, h g, et 
fit r H zqualis d a, ergo duo quadrata r H, « g, ſunt dupla 
| duorum quadratorum d b, þ a. Et quoniam (linea) a b du- 
{pla cſt ah, et g d dupla þ d, erung quadrata 'a b, dg, qua- 
| drupla quadratorum d þ, þ a, hoc eſt dupla quadratorum 
|r H, ag, Et propterea erunt duo circuli, quorum diametzi| 
{{unt 4b, dh, duph corum, quorum diametrri ſuntr H, 2 g, 
| et duo {emicirculi quorum diametri ſunt 4 b, g d, {unt zqua- 
| les duobus circulis quorum diametri lunt r H, eg. Sed circu-| 
| lus cujus diameter eſt 2 g,cft zqualis duobus {emictreulis 2 g, 
[{b6 d, ergo abjiciamus ab eis duos ſemucirculos « g, b d, com- 
| munes, reliaquitur figura quam comprehendunt quatuor ſe- 
' micirculi, 2b, 4g,g d, db, cteſt ca, quxz ab Archimede ap- 
pellatur $S A LIND 8, xqualis circulo, cujus diameter ſt 
r H. Et hoceſt quod volumus. | | 


LEE PROPOSITIO XV. 


| 


Fig. 2 2. Sz a b fit ſemicirculus, ct a g ſubtenſa quinte partis, et divis 
|  datura gind, et jungatur gd, et producatur,et cadat in h, 


pdf 
; uf 


, et jungatur db, ct ſecet gainr, et ducatur ab r, perpendi- 
| eularis r H ſuper ab, erit linea h H equalis ſemidiametro 


circuli. , 
Ucamus lineam g 6, et ſit centrum ?, et jungamust 4 
H d, ad, Et quoniamangulus s bg (cujus baſis, (five 
ſubtenſa) eſt quinta pars circuh) eſt duz quinte 
partes 


— — 


nn BR | 


- | ——— 


LEMMATA .AKRCHIMEDIS, 


T 


partes (anguh) rei, quilibet ex duobus angulisg bd, d b a, 
eſt quinta pars re1, & angulusd t a duplus eſt anguli d bt , 
ergo angulus dt a daz quintz rea. Et quoniam in duobus 


anguli H & g recti, & Jatus rb commune, erit b g xqualis b H. 


{Et quoniam in duobus triangulis g bd, H bd, duo latera 2g b, 


b H, ſunt zqualis, & przterea duo anguli (ad) b, & latus b d 


[commune , erunt duo anguli b g d, b H d, zquales, & quiliber 


ex ets, {ex quinte partes reCti , & ſunt zquales angulo dab 
exteriori figurz quadrilaterz b a dg, quz in circulo eſt, relin- 
quitur angulus d 4 b xqualis angulo d H a, & erit d a xqualis 


gulus d H t ſex quintz reQi, relinquitur angulus : 4H, duz 
quintz partes reGi, & erit 4 H zqualis H t. Et quoniam an- 
[gulus 2 d þ exterior figurz quadrilaterz ad g b, quz eſt in ſe- 
micirculo, eſt zqualis angulo g b H, qui eſt duz quintz reG&i, 
& xqualis angulo H dt,8& quoniam in duobus triangulis þ d a, 
td H, duo anguli þ d a, t 4H, ſunt xquales , & przterei duo 
angulid a h,dH t, & duo latera d 4,4 H, erit h a zqualist H, 
addamus 4 H communem;ergo þ H erit zqualis at. Et hoc eſt 
quod volumus. | | 


Hinc perſpicuum eſt, quod linea hb eſt equalis ſemidiames- 


linea dt erit xqualis linez d þh. Dicoetiam quod hg diviſa eſt 
ſecundum extremam 8 mediam rationem in d, & pars longior 
ejus eſt þ d. Hoc autem fit , quoniam h d eſt ſubrenſa ſextz 
partis,& d g ſubtenſa decimz, quod demonſtratum eſt in libr 
Elementorum. Et hoc eſt quod volumus. 


— 


H— 


 Finis Lemmatum ARCHIMEDIS, 


triangulis g b r, H b r, duo anguli (ad) b {unt zquales, & duo! 


— 


dH. Ecquoniam angulſus 4t H eſt duz quintz re&i, & an-| 


trocirculi. Quoniam angulus h zqualis eſt angulo dt H, ergo | 
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LEMM ATA ARCHIMEDIS. 


PROPOSITLEDO XIV. k 

Si a b fit ſemicirculus, &+ ſecentur ab a b diemetro ejus, li.| 
nee aquales a g, bd, &+ deſcribantur ſuper linss a g, od| | 
db, ſemicirculi, & ſit centrum circulorum a b, g d, pun-: 
Hum hb, &+ ſit h r perpendicularis ſuper a b, et ducatur ad 
H, circulus, cujus diameter eſt r H, erit equalis aree que 

' comprebenditur a ſemicirculo majori, et duobys ſemicircu- 
lis interioribus, et ſemicirculo medio, qui ct exterior eo.\, 


Hec figure ab Archimede appellatur, SAL1INUS. | 


(QUoniam d g biſecatur in b, & ei adjicicur g a, erunt qua- 

drata d a, g a, dupla duorum quadratorum d h, h g, et: 
fit r H zqualis d a, ergo duo quadrata r H, « g, {unt dupla 
| duorum quadratorum d þ, h a. Et quoniam (linea) 2 b du- 
[pla eſt ab, ct g d dupla b d, erunt quadrata 2b, dg, qua- 
| drupla quadratorum @d þ, þ a, hoc eſt dupla guadratorum 
| r H, ag, Et proptexea erunt duo circuli, quorum diameriſ 
{{unt 4b, dh, duph eorum, quorum diametri ſunt r H, a g, 
| et duo ſemicirculi quorum diametri ſunt 4 b, g d, ſunt zqua- 
| les duobus circulis quorum diametri kunt r H, ag. Sed circus-| 
| lus cujus diameter eſt « g,cſt xqualis duobus ſemictreulis @ g, 
|b d, ergo abjiciamus ab eis duos {emicirculos « g, b d, com- 
' munes, reliaquitur figura quam comprehendunt quatuor ſe- 
| micirculi, ab, ag,g d, db, cteſt ca, quz ab Archimede ap- 
| pellatur $S 4 LINUS, xqualis circulo, cujus diameter eſt 


r H. Et hoceſt quod volumus. 


| | PROPOSITIO XV. | 
Fig. 2 ;.|Siab ft ſemicirculus, ct a g ſubtenſa quinte partis, et divis 
| datura gind, et jungatur gd, et producatur,et cadat in h, 
et jungatur db, ct ſecet gainr, et ducatur ab r, perpendi- 
cularis r H ſuper a b, erit linea h H equalis ſemidiametro 
circuli. 


| 
0 


| 
/ 
} 


i 


Ucamus lineam g b, et ſit centrum ?, et jungamust 4 
H d, ad, Et quoniamangulus s bg (cuus baſis (five 
{ubtenſa) eſt quinta pars circuh) eſt duz quints 

partes 


OO ct 
— 


FS RT | 
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partes (angul) redi, quilibet ex duobus angulisg bd, d b a, 


| 


|& zqualis angulo H dt,8& quoniam in duobus triangulis h d a, 


| [partis,& d g ſubtenſa decimz, quod demonſtratum eſt in libro 


LEMMATA AKRCHIMEDIS: 


eſt quinta pars re@1, & angulus d t a duplus eſt angulid bt , 
ergo angulus dt a duz quintz reai. Er quoniam in duobus 
triangulisg br, H br, duo anguli (ad) b ſunt Xquales, & duo; 
anguli H & g recti, & latus rb commune; erit b g xqualis b H. 


commune , erunt duo anguli b g d, b H d, xquales, & quiliber 
ex els, {ex quinte partes red , & ſunt zquales angulo dab 
exterior figurz quadrilaterz b a dg, quz in circulo eſt, relin- 
quitur angulus d a b xqualis angulo d H 2 , & erit d a xqualis 
dH. Etquoniam angulus 4t H eſt duz quintz re&i, & an- 
gulus d H t {ex quintz red, relinquitur angulus z: d H, dux 
quintz partes red, & erit 4 H zqualis H ?. Et quoniam an- 
gulus 2 d h exterior figurz quadrilaterz a d g b, quz eſt in ſe> 
micirculo, eſt zqualis angulo g b H, qui eſt duz quintz reGi, 


td H, duo anguli hb da, t 4H, ſunt zquales , & przterei duo 
angyli dah,dHt, & duolatera d a,d H, erit h a xqualist H, 
addamus a H communem;ergo þ H erit zqualis a t. Er hoceſt 
quod volumus. | 


Hinc perſpicuum eſt, quod linea hb eſt equalis ſemidiames- 
trocirculi. Quoniam angulus þ zqualis eſt angulo dt H, ergo 
linea dt erit zqualis linez d þ. Dicoetiam quod þ g diviſa eſt 
ſecundum extremam & mediam rationemin d, & pars longior 
ejus eſt þ d. Hoc autem fit , quoniam h d eſt ſubrenſa ſextz 


Elementorum. Et hoc eſt quod volumus. 


— 
« . ——_———— 


 Finis Lemmatum ArxculmEDIS 


Er quoniam in duobus triangulis g bd, H bd, duo latera g b, | 
15H, funt zqualis, & przterea duo anguli (ad) b, & latus b d 
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AD LEMMAT A 


ARCHIMEDIS 


Animadverſiones D. S. FOSTER. 
I. DEMONSTRATIO. 


Ndiget,c explicatione multis in locis nifi accerſantur -quz-| 
dam Pr of tiones ex Exclide aut aliquovis Geometra. 

In Scholio ad primam Propofſitionem. Se mutuo extra 

tangentes. (Et angulus d t b reeus ) erit bd ti ref. ) At 

vero hoc non obtinet niſi ſolum quando diametri dg & by 

fint perpendiculares communi, - diametro h r. Propofitio| 

autem non adeo anguſte enunciaturs ſed zque vera eſt gene- 
| raliter etiam ad diametros obliquas. 


Figure 1". &» 24, Nonſunt aptes ſatis formata. 


Propoſit. 2**, dbh a Eft parallelogrammum ReSiangulum. 
falſiflimum. 

ducitur perpendicularis d b falfiſimum. Fateor f1 prius 
efſet verum foret & poſterius: at tunc demonſtratio reſtrin- 
git Propoſitionem generalem ad particularem. Multa indiget 
explicatione, 


In Scholio. Et propterea, non inquam propterea. 
Inquit, St b r femilis, non ſub eſt ſenſus.Debet eſle;ſit þ r 
£qualis. 


Propof. 4. hoc eſt i AG, at inquam hoc non ita] 
eſt. Corrige fic & addatur bis AD inDG. 
Propoſ. 10. Pro h dic H. 


Propoſ. 14. Etiſicrh, dic & eſtr h xqualis. Ergo duo 
quadrata, ſed hoc nec Alhonin nec cjus traduGor demon- 
ſtrarunt. 


Propoſ. 15. Dicendum eſt & Seidorur a 2 xqualiter 

in d. 

Propoſ. 5. ( lines ) cur non diameter? nam eſt 1n ſemi- 

circulo. $1 quzvis efſet linea potins dicendum, fi ſit in circulo 

(linea) AB & ſequitur etiam ſuper diametrum , ergo tra- 

duQor male addidit (linea. ) 

2 beſt rea, lege H a eſt rea, quod & ſequentia innuunt 
ubij dicitur a H g r, 8c. - | 
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A DESCRIPTION 
OF FHE 


SQUARE 


y RR 


H E whole ſuperficies is divided into 


ters FGand HI. | 
Eachof the 4 Semidiameters E F, 
EH, EG, E1, are divided as the 


And through the parts of each Semi- 


pendicular thereunto, quite over the face of the whole Square 
every 10”, 5, &c. are to be diſtinguiſhed from the reſt, for 
the more eafie and'{peedy account. - 


The edges of theſe Scales bordering cloſe upon the ſides of 
parts of the Scales doe butt one upon. the other. 

parts, the whole being divided into xo, andſubdivided as 
quantity will give leave. The parts are numbred by 1.2: 3. 4- 
5. 6. 7. 8. 9. 10, and may ftand,, either for x. 2. 3, &c. or for 


10. 20. Zoy&c. or for x00. 200. 300, Sc. as occaſion. re- 


. To. the lines BI and CG, are annexedScales of right fines 


diameter are drawn right lines per-| 
Upon the limb are inſerted ſeveral Scales, for ſeveral uſes. | 


the inner Square , that it may be diſcerned which lines and} 


On the fides AB, AC, are inſcribed: Scales: of equal| 


quireth. | 


four leſſer Squares , by the Diame-| 


lines of Sines upon the Se&or, the | 
Semidiameters being the whole Sine, | 


hs et. Ad _—_— 4 Ml wed 


whoſe beginning is at Band C, and the end at I and CG, num- 
dred by x0. 20, &c. to 90. 27 
/ A2 <2 an 


| Be | 


il Deſcription of the Square. 


7 


; 30; &c. till go, and theſe diviſions have reſpe& to the Cen- 


Feer, E. 
» |: Laſtly, a Scale of larger Tangents, lying behind theſe laſt 


—_—_ 


and C, and ſo proceeding to 45 gr.in D and ending in 90 or. 


{  Theother parts ID, GD, have Scales of Tangents from|. 


o'gr. to 45 gr- numbred either from G to D, and 1o to I. Or 
from1T to D, and ſo to G, or rather both - wayes, by 10, 20, 


>% 


F 


named, Parallel to the fides BD,C D,beginning © gr. from B 


at C and B,. accounted both wayes. Theſe have reſpe& to 
their Center A. * 


To wuiya Bicaiov iooy mr ueyuny xaxd. 


———— ———_— 


> — 


'Thereis further added a threed and plummet , which is to 
be uſedin every praftice, and muſt be jn length equal to the 
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lines A F,andF GC. And if the threed be found inconveni- 
ent in practice, becauſe it will take up the uſe of both hands, 
there may inſtead of it, be uſed a little Bowe, the threed of it 
being at the leaſt equal to AD, which will perform the office 
of the other threed by the help of one hand only ,. or a 
ſtraight ruler may ſerve, if it be thought convenient for that 


purpoſe. 


If the Square be applyed to the obſcrvation of Angles , it 
| | may 


a. 


mY tw 


Elo f the uſe of the Square in General for the Solution of 


[placing two ſights upon the. fide of the Square, one upon the 


[ing over at the Angle D, then this moveable fight may goe 
[poſe the ſight at A, is to ſtand preciſely upon the Center, and 


/|both the fides A B, A G muſt have fights there fixed,as pre- 
'|ci{ely, upon their lines. that come from A. 


Prom the top of the Square » Count the ſum of the legs 


—————_—— 


The uſe of the Square in general. 


may be fitted thereto one of theſe two wayes, Either by 


Center A, the other upon the line AB, which iſſueth out of 
the Center A. And a running ſight contrived upon the utter 
edge of the Inftrument to move from B to C by D forward, 
and ſo from C toB by D, backward again; Or elſe if this be 
thought inconventent,or not feaſible becauſe of the fights turn-| 


onely upon one of the ſides BD or CD. And for that pur- 


—— —— > 
—— ur n———_—_— 


| Spherical Triangles. 
In any Spherical Triangle whatſoewer. 


C By having the Legs and Baſe, to find the Vertical Angle. 


He Angle given or ſought is the Vertical Angle , The 
ſides comprehending it are the legs. The fide fubtend- 
ing 1t 1s the Baſe. 


upon one ſide, the difference of them on the other ſede, To this 
ſum and difference apply the threed, Then from the ſame| 
top of the Square count the baſe alſo, And mark where it 
cuts the threed, for the line paſſeng through the interſe&ion, 
and ſtanding Square to the top, (if it be aumbred from that 
ſide of the Square whereon the difference of the legs was 
counted)gives the Vertical Angle required. 


This is the general manner of work for this Propoſition , 
which may be illuſtrated by theſe particulars. 


FIRST, 
Having the Latitude of the place , the Declination and 
Altitude of the Sun, to find the Hour of the day. 


C———— 


Y the declination of the Sun,may be had his diſtance from; 
B the elevated Pole,By ſubtraGting it from go gr. when the 


Declination is of the ſame denomination with the ſaid 


—_—_— A V3  IY 


CC 


——__þJl 


| The uſe of the Square in 


| | Pole; Or by adding the Declination to 9o gr. when the De. 


— 


—— 


clination and clevated Pole are of ſeveral denominations. 


given, and an Angle ſought. | 

The two legs are The complement of the Latitude, and The 
Suns diftance from the Pole. The baſe is, The complement of 
the Suns Altitude : The Angle is the Hour required , '-which 
muſt be accounted from the Coaſt of a contrary name, to the 
elevated Pole. | 


ticular declaration, For the hour take the ſum and difference 
of the complement of the Latitude , and of the Suns diſtance 


the threed; Then from the top of the Square alſo, count the com- 
plement of the Suns Altitude, and where it cuts the threed, the 
line that croſſeth it Square in the ſame point ( being reckoned 


gives the bour from the Meridian or noon. 
| To makeit plain by an Example. 
In a North Latitude of 52 gr. 30 min. the Sun declining 


vation 43 gr. I would know the Hour of the day. The legs 
of this Triangle are the complements of the latitude and de- 
clination , that is 37 gr. 30 min. and 7o gr. 0 min. The ſam 
of them is 107 gr. Zo min. their difference. is 32 gr. 3o min. 
Then from the top of the Square at D upon the ' fide DG, 
I reckon this differencc 32 gr. 3o min. downward to k. And 
on the other fide of the Square from the top at B, Ialſo 
count the {um of the legs 107 gr. 30 min. downward to /. To 


Square, again, I count the baſe 47 gr. the complement of 
43 gr. the altitude obſerved, downward alſo to o, and the line 
that there meets me , I follow till it cur the threed:, which is 
at 22, and the line that there ariſeth Square to it is z r. 
I ſay now that nr, if it be counted from the fide DC 
whereon the difference of the legs was counted , ſhall give 
| 44gr. 5 man. which turned into hours and minutes of ant hour, 


.minute of an hour) will make two hours and 56 * min. from| 


 Inthis caſe, we have the three ſides of a Spherical Triangle| | 


According then to the former general preſcript,and this pars] 


from the Pole, and from the top of the Square, upon one ſide,| 
count the differcuce, the ſum on the other, to theſe terms apply 


from that fide whereon the difference of the legs was counted ) 


20 gr. to the North, the Altitude of the Sun being by obſer-] 


k and /. I apply the threed. Which done from the rop of the| 


(allowing x5 gr. toan hour; and 15 min. of a degree to one| | 


| | the 
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{ithreed at ze, and the line there arifing is vs , which counted 


Sifrom the Meridian or South. 


Eiuns diſtance from the Pole. The ſum of them is I47 gr. 


light, the threed is to be placed as before , according to the 


IN ww (i 


Spherical Trigonometry. : 


. 


the Meridian or South,And ſachis the Hour for that Latitude, 
Altitude, and Dedination. , | 

So alſo, If in the {ame Latitude and diſtance of the Sun 
from the Pole, butin the altitudeof 10 gr. I would know 
The boxre of the day. Here becauſe the legs, that is, the com- 
plement of the latitude and the diſtance from the Pole , are 
the ſame, therefore the ſame poſition-of the threed remaines 
ſill, I therefore onely reckon the baſe (as before) which here 
js 80 gr. from D to p, then I follow the line p, ill it cuts the 


from D C, whereon the difference of the legs was reckoned, 
(hall give 99 gr. 50 man. thatis 6 hours 39 ; min. of an hour 


Another Example. 


| Inthe ſame latitude of 52 gr. 30 min. let the declination of 
the Sun be 20 gr. to the South, where his diſtance from the 
clevared Pole is 110 gr. and let the altitude of the Sun be by 
obſervation 10 gr. I require rhe Hour. The legs are 37 gr. 
30 min. the complement of the latitude , And 1 x0 gr. the 


o min. The difference 72 gr.3o min. which I count upon the 
lides of the Square down to «and? ; and the baſe which is 
$0 gr. the complement of xo gr. I count alſo from D to p, 
(then I follow the line p, till it cut the threed at x, and the 
line there ariſing is x y , which counted from D C, whereon 
the difference of the legs was reckoned, ſhall give 38 grad. 
6 min. thar is, two hours and almolt 36 min. of an houre 
from the Meridian or South. | =, 
Note, That the threed in this fituation , ſhewes on the dia- 
meter of the Square ( which in this caſe repreſents the Hori- 
20n) the Semidiurnal and Seminofturnal Arks, for where the 
threed crofſeth the middle line, the line there arifing,(counted 
from that fide of the Square,whereon the difference was num- 
bred) ſhewes the Semidinrnal ark, and counted from the other 
fide, ſhewes the SeminoGurnal ark. 
Obſerve alſo, if you would known the Crepuſculum or Twi- 


ſum and difference of the legs , and if you allow 1% gr. for the 
Crepuſ- 


- 
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| Crep#ſculin Tine (as they uſually doe) the baſe will alway be} 
108 gr. which in the two firſt Examples: will not touch the 
threed at all;and therefore unthat latitude and parallel of the 
Sun, the twilight continues all-night. But'in the laſt Example| 
you ſhall find the. Crepuſculin line to cut the threed , 6 hour 
| and 15 min. from the; Meridian, ' which ſhewes that the twiz 
light begins at:5 5a clock in the' morning , and ends at 6 jn 
the evening, and the'reſt of the time is dark night which is 
pd hours. {{15 1 4H oo LL fi | 
If the ſum of the-the legs be'more then 130 gr. that is, if it 
would reach:beyond the bottom 'of the Square, you muſt 
when: you: have reckoned:to:the bottom, count upward back 
again til] you have ended the whole tum. 


” Won 
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SECONDLY, 


Having the Latitude of the place, the Declination and | 
| Altitude of the Sun, To find the Azimuth © 
of the Sun. 


JF Ere alfo the 3 ſides are given,the ſame with the former, 

H and an Angle ſought. The two legs are the Comple- 

ments of the latitude , and Suns altitude , The baſe is 

the Suns diſtance from the Pole which 1s elevated above the 

Horizon. The angle ſought is the Suns Azimuth , from that| 

part of the Meridian, which is of the ſame denomination with| 
the elevated Pole. 

So then according to the former general preſcript , and 
this particular declaration, for the Azimuth, doe thuss | 
 Takethe ſum and difference of the Complements of the lati- 
tude and Suns altitude , and count from the top of the Square 
the one upon one ſide , the other on the other fide ; and to the 
[ terms apply the threed ; Then from the top of. the Square alſo,| 
| count the Suns diftance from the Pole, and where it doth: croſſe 
| the threed, the line that there ariſeth Square to the former, being 
reckoned from that fide of the Square whereon the difference of 
| the legs was counted, gives the Azimuth from that part of the| 
| Meridian which is of the ſame denomination with the clewated 
Pole, and counted from the other fide , gives the Azimuth from 
A other coaſt. - 
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To Illuſtrate it by an Example. | 


In a North latitude of 52 gr. 3o min. let the altitude of | 
the Sun be 22 gr. and the declination 10 gr. Northerly, By 
thele given I would know the Suns Azimuth, the two legs of 
the Triangle are the complements of the latitude and Suns 
altitude , that 18 37 gr. 30min. and 68 gr. the ſur of them is 
105 gr. Zo min. the difference is 3o gr. 3o min. The ſum of | 
them I count on the fide B A, from the topatB down to k, | 
The difference I count on the other fide from D down ro h., 
and to thele points k and þ, I apply the threed k b, And laſt- 
ly, becauſe the de- | 
[clination 1s 10 gr. Bf z. I” DPD, on | 
North-ward 1in a EY | þ; 
North latitude, ther- | : | 
os his diſtance : | 
rom the elevated I | 
Pole is 80 gr.which I | ES i 4 
count from the top : 4 
=, down tot, and jj T7 OumyD | 0 Es. 

[ {follow the line at 7, PPG o | D 

till it meet with the | | 
threed at = , where | | 3 
I find the line x2 2,to ., EE | 
croſle it 'alſo, which | Mo 
numbred from the WS JOE Pe. pu 
fide DC , whereon 
| Fithe difference of the legs was numbred, gives 102 gr 33 m. 
.[|the Azimuth from the North : And ſo allo if it be account- 
ed from the fide BA, it gives the Azimuth from the South 
77 gr. 22 min. the reſidue of the former, or the complement 
J |of it to 180 gr. ES. 

Another Example , In the ſame latitude and the ſame al- 
titude , and therefore alſo the ſame ſituation, of the threed, 
>| | [let the declination be Northerly 23+ gr.therefore the diſtance 

{| from the Pole will be 66 2 gr. which 1 count from D to f,and 
following the line f till it meet with the threed at z, I find the 
line g z, to croffF there alſo, which being counted from the 


ideD C , whereon the difference of the legs was counted ; 


, B ſhewes 


— — 
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ſhewes 79 gr. 38 min. the Azimuth from the North, Or count-} 
| ed from the other fide, gives the-reſiduc-of the former, 100 gr, | 
22 min. The Azimuth from the South. | 
| 4 third Example. In. the ſame latitude and altitude, and} 
| x therefore alſo in the fame ſituation: of. the threed, let the des} 
clination of the Sun. be Lo gr. to the South , then ſhall his di-} 
ſtance from. the: elevated North.Pole be 100 gr. and. becauſe | 
this 109 gr. is the baſe ,. I therefore count it fromithe top. D,, 

down to.a, and following the line a, I find.it to cut. the threed, 
at r, and, the line r there crofſing, ſhewes me from DC, (the: 
| fide whereon the difference. of. the: legs was.counted ) 146. gx. 
' | 32 min. for the: Azimuth, fram the North, orif. the {ame line 
| be numbred from the fide B A , it ſhewes 33 gr. 28-min. the: 
| reſidue of the former, for the Azimuth from the South.. 
Theſe Examples may ſuffice for this kind ,, and according: 
to theſe patternes, all others are to be framed. 
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In any Spherical Triangle whatſoever. 
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C ÞBy having the legs and Vertical Angle; to find the Baſe. 


From the top of the Square, connt the ſum: of the legs upon one 
fide, the difference of them on the other ſide: Tothis ſunt and 
difference apply the threed: Then from that ſide of the Square 
whereon the difference of the legs was numbred', count the 
Vertical Angle given, and where it cuts-thethreed, mark| 
the line that paſſeth there-through parallel to the top of the| 

| Square, for that line, counted from thetop , gizesthe baſe 


required: 


'This+ is general for all works of this kind , which:may, be 
illuſtrated iv particular : thus, | 

Hawing the latitude of the place, the declination | of the: Suns, 

and tbe hour: of the day, to:findthe:altitude: of the Sun, for, 

that latitude, declination; aud:hoar. 


Þ Ere bave we the two legs of the. Triangle, with the insj 

; tercepted. Vertical Angle, given, and the baſe ſought: 

The legs are the. complement of the: latitude , and the} 

Suns diſtance, from. the. Pole.; The angle intercepted is-the 
hour 
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| and difference of the complement of the latitude, and of the Suns 


[line reckoned from the top, ſhewes the baſe, that is, The com- 


dian altitude ; and I count it from D the topof the Square, to 
8k: (in the firſt figure) thereto applying one end of the threed 
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_ whoſe altitude we ſeek. And the baſe is the complement | 
of the altitude ſought for. 4 | | 


| Wherefore by the former general preſcipt, and this parti- 


 Ficular explication , we may attain to the thing required thus ; | 


as in the. former pratice, ſo here; Apply the threed to the ſum 


diſtance from the Pole , Then reckon the hour given from the 
Meridian, from the fide whereon the difference of the legs was 
counted, and where it croſſeth the threed obſerve the line that 
paſſeth there-through parallel to the top of the $ quare , for that 


plement of the altitude , or reckoned from the middle line of the 
Square, it gives the oheitnde it ſelf” of the Sun, for that parallel 
and Hour; And ſo the threed ( which now repreſents the Suns 
parallel: ) lying ftill, you may count the altitudes for all the reft 
of the hours for that parallel. | 


For Example. 


In a North latitude of 52 gr. 3o min. let the Sun decline 
20 gr. to the North, ſo that his diſtance from the elevated 
North-pole will be 7o gr. which is one of the legs given, and |} 
the complement of the latitude, 37 gr. 3o min. is the other, 
The ſum of them is 107 gr. 3o min. The difference is 32 gr. 


30 min. This difference is the complement of the Suns Meri- | 


Andon the other {ide from B, I count the fum,107 gr. 30 min. 
down to |, thereto applying the other end of the threed. The 
threed thus laid, reſembles the Suns parallel, for that decli- 
nation, Now from the fide D 4, whereon the difference was 
numbred, I count the Vertical Angle, As firſt 15 gr. for the 
firſt hour Grin the Meridian, either x 1 in the morning, or one 
in the afternoon, and where it cuts the threed , I obſerve the 
other line there croll ng alſo , which counted from the top, 
gives for the baſe, 34 gr. 32 min. the complement of the al- 
titude required. 

Or rather. Count it from the middle line, which in this caſe 
repreſents the Horizon, and then you ſhall have 55 gr. 25 m. 
the altitude it {elf , for that hour and parallel, So the fecond 
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| hour from the Meridian (xo or 2) gives for the altitude 50 ot. | 
4 min. The third hour (9 or 3) gives 42 gr. 31 m. Fhe fourth| 
hour from the Meridian (8 or 4 ) gives 33 gr. 53 min. The| 


fifth (7 or 5) gives 24 gr- 48 min. The ſixth (6 in the morn- 
ing andevening)gives 15 gr. 45 m. The ſeventh(5in the morn- 


| ing,or 7 in the evening)gives 7 gr. 6 m. And ſo farcethe Sun is 


above the Horizon in that parallel, and then begins to go down. 
And obferve further, That the threed thus placed taken in 


in the declination which is equal to this, but to a contrar 
coaſt; fo that the threed in this fituation , gives the alcitudes 


part of the threed that 1s under the Horizon or middle 
from the EquinoQial Northward , and 1s therefore equa] 
lies 20 gr. from the EquinoGtial Southward, and is of like fi- 
tuation below the Horizon that the other is above, wherefore 


the deprefſions belonging to the hours in this , are the ſame 


where we left , The next hour counted from the Meridian of 
the Winter parallel ts the fourth, that is,cither 8 in the morning, 


next hour the third from the Meridian (either 9 or 3) is de- 
| x6 gr. 30 min. that ts, it 15 elevated fo much in the like South 
parallel. Thus of each two oppoſite parallels of declination 
may the altitudes be had at ane and tho {ame ſituation of the 
his diſtance from the Northelevated Pole, is then x xo gr. the 
this diſtance is 147 gr. 30 min. The difference is 72 gr. 30 m. 
the threed, Now from the fide D t, I count the hours as I did 
before, and find the altitude of 11 and 1,16 gr. 20min. of 10 


ogr. 50 min. All the fame that the farmer depreflions were; 


—_—_— — 


that part below the Horizon, gives the altitudes for the hours | 


for the declination of 20 grad. towards the South, for that | 
line, is the Semi-noQurnal ark for the parallel lying 20 gr. | 


to the Semi-diurnal ark that belongs to the parallel which| 


with the altitudes of the fame hours the other. Togoon then | 


or 4 in the afternoon, and his depreſſion 1s o gr. 50min. The| 


preſſed 7 gr. 39 m. The fecond hour, (100r 2)is 12 gr.57 m.| 
The firſt hour ( xx or 1, ) is deprefiedin this North parallel] 


threed. But if the other way feeme plainer , do as before. | 
Let the Sun in the ſame latitude decline 20 gr. to the South; | 


ſum of the complement of the latitude 37 gr. 3o min. and} 
This difference I count from D to ?, (in the firſt figure, ) The| 
ſum I alfo account as before, from B to «, And to t x, I placed! 
and 2, 12gr.57 min. of 9 and 3, 7 gr. 39min. of 8 and 4;| 


And! 
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land if now you take the deprefſions of the hours upon the 


cthreed in this ſituation, you ſhall find them all the ſame that 
the altitudes in the former parallel of 20 gr. North declination 


| werez So that ever, one fide of the threed will afford the al 


tirudes for the hours in any two oppoſite parallels. 

The Meridian altitude is the complement of the difference 
of the legs, And in the oppoſite parallel it is the excefle of 
the ſum of the legs above 90 gr. And as you have done for 
the Altitudes of the whole hours , ſo may you doe for their 
halves and quarters. Thus much for this allo. 
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In any Spherical Triangle, whatſoever. 


C If the Proportions be in right Sines alone , they a1 are 
reſolved in this manner. 


Count the firſt ſine given ( upon one . of the ſides of the Her 
Square EID G,) from the Center E , and upon the line there 
ariſing count the ſecond ſine , whereto apply the threed , Then 
upon the ſame fede with the firſt, count the third, aud obſ, erve 


fine required. 


0” XS 
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This general may be illuſtrated in particular thus. 


| 


Hawing the greatcſt Declination of the Sun, and his diftance 
rom the next EquinoGtial point , to find the Declination of 
_ the Sun for that diſtance. 


His particular belongs to the ſolation of a ReG-angled 
Spherical Triangle, yet the manner of the work in this 
is the ſame with the work belonging to the ſolution of 
the Obliquan led ones. The proportion ſtands thus 3 As the 
radius, ws to the ſine of the greateſt declination; So the ſine of 


of the declination of that point. 
For an Example. 
' Let the diſtance from the EquinoGial be 3o- gr. 'Fhe greats 
eſt declination 23 gr. 3o min. I would know the declination 
for that diſtance of 3O gr. The Proportion i is, As the radius; 


_ bs 
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the line there ariſt m_— from it doth the threed cut off the fourth | 


the Suns diſtance fron the next EquinoGiial point ; to the you | 
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1s to-the ſine of 23 gr. Zo min. So the fine of +30 degrees, to|; | 
what ſine? Count E G for the radius, andupon G D the line} | 
there ariſing, reckon 23 deg. and 3o min. up to 4, and thereto 
apply the threed, Then again upon E G, count e b, the fine of 

o gr. and follow the line there arifing whichis b c ,; till it 
cut the threed at c, and the line c d, there croſſing alſo (being 


| counted from E G ) gives for the declination required, 1 gr. 
o min. So that the ſine of 11 gr. Zomin. 1s the fourth Pro- 
portional Sine to the former three. 


By the Hour of the Day given , with the Suns diſtance from 
the elevated Pole , and the complement of his altitude above 


the Horizon, to find his Azimuth. 


The Azimuth thus gotten is counted in North latitudes from 
the North, in South latitudes from the South. Let the hour 
be 3 from the meridian. The Suns diſtance from the Pole 
66 gr. 30 min. The complement of the altitude, 4.4. gr. 20 m. 
By thele things known, I would find 'the Azimuth. The pro- 

portion whereby itis wrought 1s this, 
As the Sine of the hour, is to the Sine | 
of the complement of the altitude;So 
15 the ſine of the diſtance,to the fineof 
| | theAzimuth.Wherefore upon the fide| 
P of the Square E G, I count the ſine 
L- cr of 45 gr.to þ,and upon the line there 
R 
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ariſing , I count the ſine of 44 gr. 
G- 20 min. up to z,and thereto apply the 
threed. Then upon the ſame fide with 
the firſt I reckon the ſine of the Suns diſtance 66 gr. 3o min. 
from E to k, and following the line there ariſing till it meet 
with the threed at 7, I find the line -/, to crofle there allo, | 
which counted from E G,gives the fine of 65 gr. for the fourth | 
proportional, ſo that 65 gr. ſhewes the refidue of the Angle 
required, that is to ſay , In ourNorth latitude it ſhewes me 
the Azimuth from the South ; becauſe the Angle of the A- 
zimuth from the North is an obtuſe Angle, namely 115 gr. 
and the ſame fine ſerves both to it and ro 65 gr. his reſidue. 


K 


E 


C And here alſo is to be noted , That when any Proportion in 
right ſines alone 1s offered, and the radins is the firſt leader 
| | it 
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| | in the Proportion ,thatthen 1 ſay, it maybe (reſolved bythe | 

| former kind of work, by the fum ani differente, counting the | 
| complement of the arks of the two Sincs given, for thelegs of | 
the Triangle, andthe ark of the radius or 90 gr. forthe Ver-. 
#ical Anple,and the baſe found out to be the complement of the| 
| ark required. As in the firſt Example, 
The cwo middle arks were 3o'gr. and 23'gr. 30 min. their | 
| complements are 60 gr. and 66 g. 3o min. The ſur of thele is 
126 pr. 30 min. there difference 6 gr. 30 min. to this ſum and: 
|difference, I apply the threed, as in the former Examples, za 
then connt the Vertical Angle go'gr. which falsin the middle 
line and where the threed cuts it , there is the quantity of | 

the Declination, 11 gr. 30min. as before : And theſe degrees! | 
[are counted from the Center of the Square at E. | 
| And thus may all others of chis natare, having the radias tn; 

the firſt place, be abfolved. And not onely theſe of fines 

alone, but with frnes intermingted with Tangents atfo, 
If it fofall our that theſe Tangents be lefe then the | 
| radms, And if inftead of their proper arks be taken the 
 _ complementsof the arks of fines equalunto thoſe Tat 


: 
. 


| 


andthe much for Exemplifying in this kind alfo. Thoſe 
that follow are appropriate to re&angled Spherical Trianglts 
 [only. 
CLOUD LOLVCIOoNTCT IE SCOLOBOLODO 
In any Recangled Spherical Triangle whatſoever. 
C If the. Proportion ftand between right fines ( whereof the | 
Radius is alway one ) and Tangents , they are to be v2- 
oleved in this manner. 
Upon one of the ſides of the lejier ſquareE I GD. Count the 
| firſt term, and npon the line there ariſing count the ſetond , 
| mwhereto apply the threed. Thep upon the ſame file whereon 
the firſt was reckoned , connt the third , and follow it till it | 
croſſe the threed, for the quantity of it comprehend betwcen 
the third term and the threed , gives the fourth proportional 
| term required , alway remembring that every term be taken 
on his proper Scale. 
Here becauſe the proportions are divers, we ſhall need 


more explicationthen in all the reſt. Tet the wariety herein; may 
be 
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be reduced tothree wayes according as one of theſe three, either 
the Radius, Sine, or Tangent, doth lead in the Proportion, the 


| three wayes are theſe : 


1 As the radius, 1s to a tangent , So 1s a fine to a Tangent. 
2 As a fine, is to a tangent, So the. Radins is to another 
tangent. 

.3 As a tangent, is tothe radius, So another tangent, is to a 

| ſine. 
But this variety is not all, for each of theſe three wayes is 
ſubje& to variation, and that upon this occaſion. -—__ Upon 
the ſquare we hawe no tangent greater then the radins,or tangent 


of 45 degrees. Wherefore tbe proportion muſt be ſo.contrived, 


| as that no tangent greater then of 45 gr. be ingredient into it. 
To that purpoſe ſerves this general direction, namely, — If 


the tangent which is co-partner,in the proportion with the. ſine, be| 


greater then of 4.5 gr. ( alway provided that the two tangents 
doe never fland immediately together, which if they doe, may he 
brought into frame by tranſpoſition or alteration of the, middl: 
term.) Then, Inthe two firSt wayes the radins and'ſine muſt 
change places; and for the two tangents muſt be taken the tan- 
the third and firſt terms muſt remove into the firſt and third 


places. : 
| Ty ſhew this more particularly in the 3 former wayes. 


In the firſt, 


If the tangent required in the fourth place prove greater then 
of 45 gr. (which how to diſcover 1s ſhewed bereafter ) then by 
the former direction this alteration muſt be. made. 

As the ſine in the third place, is tothe co-tangent- in the ſe- 

ſecond, A | 

So 15. the radius in the firſt place , to the co-tangent of the 

fourth. 
| In the Second, 
If the tangent in the ſecond place , be greater thenof 4.5 gr. 


changed. 


ſecond. 


So 3s the ſine in the firſt place,to the co-tangent of the fourth. 


TI 


gent? of their complements; In the thifd way,the co-tangents of 


A A. wp ww. 8 O&d* nw Oc... xc. 


then by the former direction this proportion muſt be thus| 


| As the radins in the third place, 35 to the co-tangent of the| 


4 
t 
by 
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In the third. 


If the tangent in the third place , be greater then of 45 gr. 


then according to the former preſcript this proportion muſt 
thus be varied. © 
As the co-tangent of the third place, is to the radius in the 
econ; 
$0 theco-tangent of the firſt placezzs to the ſine REELS in the 
fourth place. 
Becauſe in the firſt proportion it is unknown whet her the tan- 


|gent required in the fourth place be greater or leſſer then of 


45 g"- and yet is neceſſary it ſhould be known hefore it can be 


found ont, you ſhall therefore in pradice, diſrover it thus. 


If the line whereon it is to be accounted doth not meet ' with the 
threed rightly ſituated upon the Square , then is it greater 
then of 45 gr. aud then the proportion muſt be altered 4 be- 
fore, but if it doe meet with the threed , then 1s it leſſe 


then of 4.5 gr. as it ſhould be. 
Obſerve that the tangents are aGnally in the limb onely, yet may 


[be underſtood to be all over the plain , for ſome line or other 
[Fanding even againſt them in the plain will ſ upply them as well | 
[as if they were aGtually there drawn. | 


| And norte that if ſuch a Proportion as this do at any time 


[Whriry namely , As a ſine is to a tangent, So another ſine, is to. 


another tangent. And that theſe tangents, be diſcovered to be 


[onie of them greater then of 4.5 gr. the other lefſe,- Thar then 
|the radius is ro be brought into the Proportion, by ſaying, 
14s tbe firſt ſine, is to the firſt, ' So i5 the radius to another Tan: 
[gent;\"Then leaving' out the firſt ſite and tangent, and uſing 
[for them the radins and'this later tangent, ſay, As the radius 
is to- the laſt found tangent ; So is the'fine Tn the thicd- place 
[to the tangent4ir the fourth 3 Which: Pi roportion ſuites with | 
[thoſe going- before: -BuriF both the tangents beeither greater 
br lefler then of 45 get het may tASTOROH'E = Sina with- 
ove: the help of the radius. | 


' According x the former me gs adiveced are nt. 


following Examples, framed, and willfally.. Wuſtrato | 


every ny -f 


c For| | 
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For the firſt of the three ſeveral wayes there are three caſes, 
For either both the tangents are leſle then 4.5 gr.or both grea- 
ter, or no lefſe, the other greater. | 

i A&the radius is to the tangent of 40 gr. So the fine of 
50 gr. to the tangent of what ? | 

Upon the Square EID G, I count E G for the radius , and 
upon the end of it in the Scales of tangentsI reckon G 4,40 gr. 
thereto applying threed. Theh upon E G, I count the fine of: 
gogr. fromEtob, and follow the line there arifing till it 
cut the threed E a, at c, So that bc is the fourth term requi- 
red, which becauſe it 15a tangent, muſt be numbred in the 
Scale of tangents, and therefore by help of the line ce , 1 
transferre it thither , and find that the line lies even againſt 
32 gr. 44 min. in the Scale of Tangents , and this is the ark 


” 
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| 


|the farſt and third terms into. one axothers places, and fag 


of the fourth proportional term required. 


Ev LY | | 


| jE—— Lg would concurce with it at r, which 


' 2 As the radins is to the Tangent of 60 gr. So the ſine of 
50 gr. to the Tangents of what ? 

jay - Upon the Square I count ( as be- 

#7 fore) from G up toD and fo for- 

RE ward to 2, 60 gr. among the Tan- 

37: J | gents, and thereto apply the threed. 

*S Fo "UK Then I count the third term. E b the 


1 Þ2 [5 


F 
== 4 | fine of 50 gr. and I follow the line 
 // FLOF F1 thereavingto the top of theSquare, 
I ?| and yet it mects norwith the threed, 

} . but beyond the Square I ſee that it 


|  ſhewes that the fourth Tangent re+ 
quired , is greater then the Tangent of 45 gr. and therefore 
ſtanding as it doth, cannot be: expreſſed uppa the Scale of 
Tangents , wherefore I alter the Proportion, by tranſpoſing 


the Tangents themſelves I take their complement thus. _ _ -. 

As the fine of 50 , is to the Cortangent of 6a , So isthe 
Radius, to a fourth Tangent , which will be the complament 
of that which ſhould be produced by the former Propertian, 
By this alteration it comes to paſle that the fine leads in the 
Proportion, and fo this Example now fals under the Examples 
of the ſecond General way , and therefore ſhall be reſolved| 


2 


TW 
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the threed at z, ſo that b z is the fourth term , and becauſe it 


| Caſes; For the Tangent that is Copartner with the ſine in the 


{tion ; But in the ſecond Example going before, whereof 


-— 


Spherical Trigonometry. 


: 


2 A s the radius 1s to the Tangent of 50 gr. So the ſine of 


50 gr. to the Tangent of what ? 

Upon the Square I take E G for the radius, and at the end 
of it I reckon up to D , which 1s 45 gr. and ſoforward on the 
other fide to g, thatis to 5o gr. Thenupon E G, I count e 6 
the fine of 50 gr. and follow the line there ari{ing till it cat 


is a Tangent » therefore by help of the line paſſing through 
z, that 15, by the line z mr, I transferre it to the Scale of Tan- 
gents, and find that lies even againſt 42 gr. 24 min. which 1s 
the fourth ark required. 


For the ſecond of the three general wayes , there are two 


Proportion , may be either lefier or greater then of 45 pr. 
for the leſſer, take the Example which before was preferred 
hither, namely, 

1 As the fineof 50gr. 15 to the Tangent of 3o gr. So the 
radius is to the Tangent of what ? 


the line there ariſing , 1 transferre G ? the Tangent of 3o gr. 
by help of the line t 5, andtos, I apply the threed,, which 


of 37gr. and this 1s rhe fourth term required in this Propor- 


—— 


this is allo the ſolution , this 37 gr. is the complement 
of the fourth ark there required, ſo thar the fourth ark there, 
ſhould be 5 3 gr. which becauſe it is greater then 45 pr. is 
therefore ablolved this way,and not the other. 

2 As the fineof50gr. is to the tangent of 50 gr. So the 
radius is to the Tangent of whar ? | 

Here becauſe the Tangent of 50 (being Co-partner in the 
Proportion with the ſine ) is greater then the Tangent of | 
45 gr. andſo cannot be exprefled upon the {quare, therefore 
the Proportion mult be altered by changing rhe places of ghe 
firſt and third terms, and by taking the complement of the 
ſecond and fourth, after this manner. 

As the radius 1s to the Tangent of 40 gr. So the ſine of 
50 gr. to the Tangent of 32 gr. 44 min. the complement 
whereof 57 gr. 16 min anſwers to the queſtion in the former 
Proportion, and this laſt Proportion fals under the firſt general 


Firſt, upon the fide E G, I count the fine of 5o gr. and to | 


threed cuts the limb in «, fo that G « I find to be theTangent | 


F- 


I I. 
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The uſe of the Square in 


—_ 


{ way where the radius leads, and was reſolved before in the 


firſt praftice upon the Square, As E G, to G 4,So E b, to b c, 


or Ge the Tangent of 32 gr. 44 min. 


In the third-of the three general wayes, there are two caſes, 


according as the Tangent of the third place , which is Co- 
partner in the proportion with the ſine , is leſſer or greater 


then the Tangent of 45 degrees. 
i As tbe tangent of 40 gr. isto the Radius, fo the Tangent 


[of 32 gr. 44 min. to what fine ? 


Upon the fide GD, I count G4, the Tangent of 4o gr. 
and thereto apply the threed, then upon the {ame fide G D, 
I reckon alſo the Tangent of 32 gr. 44 min. from G to e, and 
follow the line meeting at e, till it cur the threed at c, and 
the line there crofling alſo is c b, which counted from e , the 
Genter of the Square, gives the fine of 50 gr. which is the 


fourth term required. 
2 ' As the Tangent of 60 gr. 1s to the radius, So the Tan- 

gent of 53 gr. to what fine ? | 

_ Herebecauſe the Tangent of 53 gr. being Co-partner in 

Proportion with the fine, 1s greater then of 45 gr. therefore 

the firſt and third terms muſt change places , and their com- 


» 


plements are allo to be taken, thus, As the co-tangent of| 
53 gr.or Tangent of 37 gr. is to the Radius, So is the co-tan-| 


gent of 60 gr. or Tangent of 3o gr. to the fourth fine re- 
quired. 


Upon G D the ſide of the Square,I count G «the Tangent | 


of 37 gr. thereto applying the threed. Then on the ſame fide 
of the Square , Ialſo count G?, the Tanegnt of 3o gr. and 
follow the line at ?, till it cut the threed ar s, and the line 5b, 
there croſling being counted from e,the Center of the Square, 
gives me the Sine of 50 gr. the fourth term required. 


Theſe Examples are ſufficient to give light to the reſt, For 
no Proportion can fall out in theſe kinds , whereunto theſe 
Proportions and their Examples are not ſuitable. 


And fo much of Spherical Triangles. 
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J |the lines CB, or D B, in this Ex- E326 
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| Rrght-lined Triangles. 
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Of the uſe of the Square, in Right-lined Triangles. 


jy the Proportions be between Tangents and equal parts , 

then are we to uſe the equal parts on the ſides AB,AG, as. 
alſo the larger Tangents upon the two other ſides of the Square, 
and then the work will be the ſame, for form, that was before in 
Tangents and ſines , for the lincs on the ſuperficies will carry 
the parts of either of theſe Scales to and fro, as they did before 
the parts of the Scales of the leſſer Tangents. 


we to make uſe of the ſines inſcribed upon the Scales BI, C G, 
together with the former equal parts , the lines upon the ſuper- 
ficies ſtill acting their former parts of carrying fromthe one to 
the other. 


Examples in theſe kinds, And firſt of ſines , and equal 


parts, or Numbers. 


Uppoſe at the two ſtations D C , I had obſerved the an- 
olesB C A, 30 gr BDA, 5ogr. and C D the difference 
of Stations 40 feet, and by theſe obſervations, I require 

to know the altitude A B. ” 
Firſt, I muſt find the length of 


| 


ample of CB, after this manner, be- 

cauſe BCA 1s 3o gr. and BDA 

5o grad. therefore their difference 

CBDis 20 gr. Now then, As the 

fine of CBD 20 gr. 
Is to CD 40 feet, 

Sois the fine of BDC or BDA,50 gr. 
To the length of CB required. 
To reſolve this upon the Square, from C, I count the line 

of 20gr. to a, andobſerve the line there meeting me , then 

upon the fide A C,I count A 4 40 equal parts or feet, and 


Foul T5 Fe OO 


If the Proportions be between ſines and equal parts, then are 


thirdly, I reckon Cc the third term, which is the ſine of 50 gr. 
and follow the line there meeting me, till it crofle the threed 
(which was to be applied to b, the inter{etion of the lines 2b, 


L 7 : coming. | 


ORE 


The uſe of the Square in | ” 


coming from the firſt term, and d b riſing from the ſecond) at 
e, and there I find another line concurring, namely, e bh, which 
I follow down to h, and there it ſhewes in the equal parts A h 
89 feet, and 58 centeſmes or hundredth parts of a foot , And| 
this is the length of C B, now to get B A, by a ſecond work, | 
I ſay, | | 

4 CB the radius, to B A the fine of BC A 3o gr. 

So B C 8g & feet, to B A the altitude in feet. 
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P \ SED 2 C8 D | | 
To perform this Proportion , Upon the Square I take A H,| 
equal to B I the radius, and upon H E, I count Ho, equal to 
C r the fine of 3o gr. thereto applying the threed;Then from | 
A to h, I count the length of C B,that is 89,5 8,and fo follow 
the line there ariſing , up to the threed to s, where I find rhe 
line s #, limiting out A », 44,79, that is 44. feet, and 79 cen-| 
teſmes.of a foot, and ſuch is the altitude of A. B required. | 


_ 
” 


| Thus by hawing the three Angles of a plain Triangle, and one 
fide you may find the two other ſides , And by having two 
fides and an Angle oppoſite to one of them , you may find the| 
other two Angles and third fide , in any Raght-lined Trian- 
gles whatſoever. 


id... end — _ - 
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E Examples of equal parts, and Tangents. 
This kind of work may ſufficiently be explained in the 
ſolution of this Probleme. 


Cc? 
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Right-lined Triangles. 
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C By having an Angle and the two ſedes comprehending 
it, to find the other Angles. 


Firſt, if the Angle comprehended be a Right-angle 


the work is eafie. 


| Nd here we are to uſe the Scales of equal parts, with the 
A larger Tangents onely. Suppoſe then in the ReQ-angle 
Triangle A BC, By having the two fides including the 

right angle AB 3o,B C 20parts,] would find the angles at A | 
and C, bccauſe this Proportion holds  . 

As AB 3o, toB C 20 | C 

So AB the radius toBC, : 

The Tangent of RB A C. 

Therefore upon the Square I count Aw3a - 
equal parts, and follow w f, till it ſtand even £ "TB 
with 20 equal parts counted on the fide A B, and laying 
the threed at f, I find it to cut in the limb of the 
greater Tangent C y, which is 33 gr. 4x min. And ſuch iis the | 
quantity of the angle C A B.And the complement of it 56 gr. 
I 9 min. is the quantity of the angle AC B. 


Further more it is to be noted. Thar if by bawing the right 
angle with the two including ſides , you would find the ſub 
tending fide A C. In this caſe one of the acute angles muſt | 
fi:ſt be ſought, and then by the Proportions of tines and 
equal parts, the ſide A C may be had. 

So alſo, If by having the diſtance-A B 3o foot, and the 
angle CAB 33 gr. 4x min. I would know the Height B C, 
Upon the Square I lay the threed from C to y the Tangear | 
of 33 gr. 41 min. then ppon the cqual parts I count A wm 3o, 
|& follow the line rifing at w;till it meet with the threed ar f, 
land at f, I find the line f q croffing alfa, which followed to 
19, ſhewes in the limb 20 equal parts for the altitude B C. 


By theſe mixt Proportions of equal parts with fines and Tan- 
gents, may all menſurations be performed , as alſo all conelu- 
frons upon the Common Sea-chart, with Mr. Gunters corre- 
 Glions of it, to make it ſufficient for Sea-mens uſe. 
| | _ 


Secondly, 


—— 


The aſe of the Square in 


Secondly , in any plain Triangle whatſoever. 


The former Probleme may be reſolved in general by this Pro. 
portion, As the ſum of the two ſides ,35 to their difference, 
So is the Tangent of half the ſum of their oppoſite Angles , 
to the Tangent of the half difference of thoſe Angles. 


S here, the two given parts,are A B 40 A 
A parts, & BC 20, the ſum of them is 60, FÞ 
the difference is 20 , the angle at B = fv 
120 gr.& therefore the ſum of the two other g 76 
60 gr. the half ſum of 3o gr. Now , 
' As 60 the ſum of the ſides,is to 29 their difference, 


So is the Tangent of 3o gr. the half ſum of the angles at | 
Aaud C, to the Tangent of their half difference. | 


The bet way for the ſolution of Proportions in this kind 3s 
firſt Cos was before admoniſhed in the joynt uſe of Sines and 
Tangents ) to ſeek out a Tangent whereon the Radius is in Pro- 
portion as the ſum of the legs is to the difference of them, which 
Tangent is ever leſſe then the Tangent of 45 gr. or radins , 
becauſe the difference of the legs js alway leſſe then the ſum of 
them. Ana when the radius 1s brought in, the Proportion may 
be ab/olwed npon the lefſer Square , which 3s fitted for the Pro- 
portions of Sines and Langents , in the ſame manner as was 
ſhewed in the like Examples before. - And the Proportion will 
then ſtand thus. | 


As the radius,is to this new found Tangent, So is the Tan- 
gent of half the ſum of the angles, to the Tangent of half 
their difference. | a 

To make it plain by the former inſtance, As 60 parts, are 
to 20) So is the radius,to what Tangent ? 9.10 

Upon the Scale of equal parts, I account Ak 60 and on 
the line there arifing I account k x 20 , thereto applying the 
threed, and then I ſee 1t cut off in the greater Tangents C , | 
18gr, 26 min. which is the Tangent ſought. And now that 
the radius is brought in, the next Proportion will be thus, 

As the radius, 1s to the Tangent of 18 gr. 26 min. 

So is the Tangent of 3o gr. half the ſum of the angles, #0 

what Tangent ? 


Upon 


|threed;then upon: [i 1D; Heount I x:the: 'Tamgent of 3b gr.. 
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|[Tangept of. 10. gr: 5 4 mm the:halb 


Redmmihes/efthitrby fines aad equidliparts; ot TangentVand 


las alſs to find: the place: "Where. the dy falls,” is 
|ſhewed, Lby Mr. "Sn * fy EM Crots-ftaff, and| 
[the Proportion, forthe bn It, 15A. PrOPOc ION « Tl 
[3h or numbers onely , the mannet, © 'whic In her catter | 


res alone. | om” 


Ni - SIE or Numbers only.” Sy A 


if it, and conntthe- reſt 8" 4 fr a BRO An devimal or centeſr. 


muſt þe-counted upon one ſide of the Ieflhuntent, the econd tha. 
fourth upon the lines ariſing out of the terms of the former, on 
the threed applyed to the gs vl hintit out the fourth. — 


\ 


—_— wy " _ 


- Proportions of equal parts. 


 Uponthe lefler uh tv /:Ltake BG for the racks: ', alifl | 


count G e-the 'rangenr ofis Sgr.:26: min. therevoapplying the 


and follow the line theacepatſſiogots thei theeed: at where 
the line s @ ſhewes, in the hmb eres tGoy which is the: 

tence. dfcheghples 
required ,. which addediro! zo gw tho balf fuw;| makes-cjie\ 
greater dogle 40gr..54-mn- And takbi nom ZUgy 
pp gr 6 min« for, deleinagT ba51d7 < dr yigqqs 


1 od old} has . 4.03 Od 
e By having, the phren fdev of © Dairy (Tringidy on 
; i 06 fo find therdnglee. i by - WET 
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T*: firſt EL here will be to Ke fall 5 De S0B. | 
\ 


and'to know where it will fall, and i@ reducing: the 
Triangle ro two Re&angles, you may reſolve! them as 


equal Parts. 


'Th he manner” of Guiding « Triangle, Into tw ay SIT 6d 


:J JD 11 p 


uater in th Ic ficlt Bod Fel: 
32 av 2D: as 
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ewed in the next uſe of the IE] it num ers $444] 


» i \ v. PRE I A 4A þ - P 
JS 33 Sy }\ a vv SLE ITWA, ZE 7 20lJ 
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"Thus farre of the wy e in « Righe Jo oa nw: 2 


= OFef the uſe of the'Square in \Proppitions wy ou __ 2 


Jo &. S JO 6 i 
He Lovagh Fey Wee. » lines on the fupurfir fo Carry | 
- \them'alongy\will perform them very fwſſlorepttly 4p 2x3 
+ pedibaly; \ Lfany' ww ntber be» too great take or ;.\park| 


wel. And'us itt the former morky;fo bere,the firſt Ovhird terms, 
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The uſe of the. Square. i in the obſ, ervation 6” Angles. 


IEF -..4o dodhtb.56: [Tho Proportion ſtand thugs, 3 WOLCE ba, 
1:73 21 dos 49z51to-go: BoGo, to:what? , ! 2411s oft] 
|:5{44pou AC the8chbe ofequal parts, I count wc D 49, cock 

upon the: hngarifing odt ob; {by help of the Scale of equa] 
| pants upontthe other fide'A B) A count;50.upta land thereto 
1a pply the threed , Thenaupnn AC, Lcount dhe third] term; 
| FAY tok, and follow the line there ariſing , till it meet with 


| muſt obſerve, 7 reſidue of; z , which is bis pete, to 


[ſeeing we have here a. taſt'of every of then, and the particular 
| Proportions are every. where extant. Hereafter I may adde 
| ſomething more on the other ſede., for the preſent. I bere make 
ſtay, and content my jeife with that mbich bath already been 
| del; vered. 


The maiiner of: the wotk” is alwayesa like; 'and mayfuſl- 
.<-jentlyþeodeclared im: this ont1Brample:; 1 would know! 
+2 thati number: Whereto iGo. beark the ſame A ABI 6-4 this 


the threedat py.and there the hne pw, meeting allo; ſhewes 
in the Scale A B at ms, 75 parts: which is the fourth Propor- 
tional number required. And thus 1 in all others. I 
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in all Triangles and prdznary\ Proportions in Numbers. Now! 
remains the bringing of it down to particulars in every kind; 
which would be aninfinite labour, and un-neceſſary to thoſe that 
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CHnap. I. 
A Deſcription of the Horizontal ProjeGion. 


- -- 


Rojzeions of the Sphere, are beſt detios 
minated from thoſe great Circles upon 
which they are projected. This here , is 
called Horizontal , becauſe the Circles 
on it are projected upon the plain of the 
Horizon : the eye being placed in the 


of the Sphere ; the whole delineation of 
be deduced Geometrically out of the Horizontal 
Circle. But becauſe that way is in divers reſpe&s cumber- 
ſome and not ſo accurate, I rather chooſe to make ſuch Ta- 
bles as ſhall better ſuffice for the work, which what they are, 
and the manner how to make them, ſhall now be declared. | 
To deſcribe the EquinoGial and parallels of declinarion,be- 
longing thereto, two Tables as requiſite eſpecially. The firſt, 
is to tell how farre from, the Center each parallel in the Pro- 
jection is to cut through the Meridian , which may be called 


|a Table of Interſe&ions. Fhe ſccond, 15 to find how farre 
[the Centers of thoſe Parallels do likewiſe ſtand from the Cen- 


ter of the Inſtrument , that ſo they may be deſcribed 3 and 
this Table may be called, A Table of Centers. And theſe 


two Tables are variable in every Latitude. 


A LT 


PROJECTION. 


Nadir point thercof,upon the ſuperficies | 


A deſcription of the Horizontal ProjeGiion. 


I. Tomake the Table of InterſeGions. 


Ecauſe the Circle of the Inſtrument is the Horizon, and 

the Center , the Zenith, and the Diameter the 
Meridian, and it 1s required to. know how far the 
parallels are to lie from the. Center : It is meet therefore, 
firſt to enquire the ſame thing in the Sphere, (v:z.) how 
many degrees each parallel of 'the Equator, from Cancer, to 
Capricorn, lies from the Zenith of the place , both on the 
South,and on the North part alſo, of the Meridian. A 

In: this Scheam the work will b 
plain, wherein the Circle repreſents 
A the Meridian of any place, as ſup- 

poſe of London, and in it,Z the Ze- 
x Nith, P the Pole, þ H the Horizon, 
A & the Equator, A C a North pa- 
rallel, B D a South parallel. 

. Suppoſe, firſt, that AC, is the 
| Tropick of Cancer, and BD, the 
Tropick of Capricorn , declining each 237 grad. from 
the Equator Ze, the queſtion is then, how. far theſe two 


= 
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A B the South, and towards C D; the North ? For anſwer, 
conſider that from Z to XK Southward, 1s the latitude of the 
place (as of London if you will 51 or.) and from Z to 
Northwards is the ſupplement of that latitude,wis. 128 2 gr. 

And theſe are the South and North diſtances of the Equa- 
tor or beginnings of Aries, and Libra. Then that Z A, and 
AX B, and ſo « C, and +D, are upon our ſuppoſition decli- 
ning 23 -deg. from the Equator. So then if we take 23: out 
[of EZ, the latitude of the place 5 1 ;, there will remain AZ 
28 gr. and fo much is the parallel of Cancer diſtant from 
the Zenith of London on the South part of the Meridian. 
Again, becauſe Z , is 125 ;gr. and # C 23; gr. taking. £C, 
out of £ Z, there will remain 105 gr. and ſo much is the ſame 
parallel of Cancer , diſtance from the Zenith on the North 
part. 

Now for the South parallel B D, belonging to Capricorn, 
adde Z A 51;gr. to £ B23: gr. the ſum is 75 gr , ſhewing 


the 


—— 


(parallels are from the Zenith point'Z, both wayes rowards 


>a 


| A deſcription of the Horizontal Proje&ion. 3 
| the diſtance of Capricors from the Zenith on the South part 

| of the Meridian, to'be 75-gr.and Z.e,128 gr. added to & D,; 

23: gr::gives the diſtance, of: the ſame parallel of Capricorn 
[from the Zenith;to be x 32 gr. So again, if we ſuppole A C| 

|to be. a North -parallel of. the beginning of Leo, and BD of 
| Sagtttar;zs , each. of which decline: from ;the Equator 
20 gr., 13 min. Take A X 20 gr. 13:min. out;of AZ 11 £ gp. 
there: remaines A Z, 31 gr..7:min. the diſtance of the paral- 

[el of Lco from the Zenith of Londop, and the ſame. « c 20 gr. 
13 min. taken out of eZ 128; leaveth Z C, rp$gr. 17 M- 

for the diſtance of Leo from the Zenith, on the North part. 
[Then for, B D, the South, parallel of Segittarizg, add B &, 
20 gr. ,1 3 min-fo.ZE Z, 51 :g7 the ſumis BZ, 71 gr. 43 m. 
for the South diſtance; and it  D,, 20 gr. 13.min..be added 


lalloto eZ 128; g it will make Z D x48 gr. 43. min., the 


'|North' diſtance of Sagittarizs. In like manner, the beginnings 
|of the fignes Virgo and Scorpro,declining'1 1g. 30im.trom the 
[Equator , will give their diſtances South, for Virgo go gr. 
North; 11 7 gr. South, for Scorpio 65 gr. North, 140 gr. - -- 

The like computation muſt be made for the parallels of 
|declination, belonging to each 5th degree of the fore-named' 
[fignes , if you would have the Diameter of your Inſtrument 
[to be abour half a foot: but, if you would have it a Ge To 
| (which is better) you may compare for each third degree of \, 
the Ecliptick... . | | 


of 


Ando having framed a Table of fix Colomns, and written 
down the CharaQers of Signes in the firſt, and your numbers 
ſo produced into the ſecond Column , as 1n this Example ,, 
[made for the beginning onely of each Signe ſheweth, you 
[may proceed in this manner. | 
| Write the halves of each of thoſe .arks forward into the 
{the third Column of your Fable, and in' the natural Canon 
[of Tangents, look our the particular Tangents belonging to 
[each of theſe laft arks, or halves, and ſet: them down in the 
tourch Column, and the {uperiour of them alſo into the ſixth 
| The ſuperiour Tangenrs in. every cell of the fourth Column. 
[and ſixth Column .do. make' one of the Tables which is re-; ; 
iquired, namely, the Table of InterſeG:ons. 
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How to make the Table of InterſeSions , 


and of Centers more fully, 


Ake half the complement of your latitude, and com- 
paring it with 33 gr.13 min. find out both the ſum, 
and difference of them, and ſet this ſum and'diffe- 

rence in the: uppermoſt cell of the Arches anſwering to: Can- 

cer 00 gr. and for better diſtin&ion, note'them with A and B. 

Theſe two numbers arefor the firſt point of Cancer , and 

are as radical numbers, by help of which allthe reſt are made. 
2 To 


Fo 
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A A drferipton f the Horizontal ProjeSton. . 
1+ 510 
L I. — praks. the. Tabla of Centers. 
Or the effeRing vf this , adt the two numhers ſtanding 
in every cell of the 4*Cott nin,and write the fuſs it the | 
5*h Coliimn, theſt'ire the Diameters of the ſevera! pa-|'F 
rallels. And if you take'the half of each of thoſe numbers,ahd |/ 
write theminthie 6 #Wlamn,undet the numbers there already | 
Placed, yon thall then have't c leng ths. of the Sernidiame- | 
[ters of the fie ſever atdllels" "ug F' Ys! _ ,if from each of |. 
theſe Semidiamrersyolri ake cheTang erits.of the 4** Column, 
which wete before cranffared, 4nd ate already ſtanding 1 in the 
6*b Col. every'coupte'a$ they Rand, then ſhall you produce 
the diſtances of the Ceartets of every parallel, Roam the Cen- 
|ref of your proje&ion, which is the thing : now required. And| 
{o the numbers of the ferond Table are made ap alſo. 
See bere:the form of 1 my whole Calculation. 
4 Arks gs De r RY | Table 2 As 3:5, 
| S | 28.00/14. = 24932), 30, 24939 © Table "of || "Table of 
- {r05.00j52.36 F30322 Sts 77627 1 Centers | Interſef, | 
Bn ood Dol | [rms ||=cwn 
Tab. x| * | qpochood Bree Wages _ a LE #3324 [ #3657 
| $1.30[25445] 48334), coo ol 48334 179583] Y | [| 48234 
128,30|64-151207321| 1127777 106733 X | Im} 61280 
m | $3-09]3 $39 61280226027 61280 | [£423 50 +& 92255 
Shs: 140,00/70:0 70-00 27474! on I68013 [163774 +l | — Ho. 76734 
71.43135- 75.51 72255 429211] 72255 1a 
e [+48.43/74:22]3 56956 - © © [214605 
» | 2 oorecodgoro79ſt77%24, 1890; 
t col.[2 Coll. 3 Col.\q Col. [5 Col. |. 6 Col. 
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wlwnl Ola arw eo ZR 


|as you intend t9-P 


| 


| || together j in each cell, and put- theſu of 
column ; ; in the ay line. with cheu xrmolt. df the ſecond 


Z A-teſ rriprimof the Portzontal ProjeSlion, | 


—————_—— 


ches , '{\uch as in he follewi ecmade for. the latitude 


products in one cell, fo, ſhall] you, Ie up :theotumn of Ar- 


[of 51 gr. Zo mip. ta the beginning OY ſigne, 0 ly for 


an example. kv | 
3 Fpr theſe arches of the Gif Col BB: ſet. the Taþgents 
belonging thereto, as. appearcth Tr fieCconfdephumn y the 
numbers C and D, & wy 
4 Then for ras _ column of Diamerers, © nid Serhidias 

meters, it is thus perfeed, add. the two, 1] T geats {ſtanding 
thera) 1n the thick 


collum 3. So ſhall theſe {ums . be the Dam meters of. ſuch paral- 
els in the projeQtion as doe paſſe h 


gerher;,rhake BG H: make L Mmake: the nunſbſer N; 
Dian befote found, <the* (xmetwill be th Sentidiame- 


the two fore-mentioned Tables witt cxtity be excerpted To 
this manger. - \. 

6 The inferiour Tangents of _ IT In -dieJecond Co« 
lumn, are the very numbers which 'doemake ap” the Table of 
Interſe&ions. If thetefore; they be onely trafiſEribed , you 
ſhall have the ſame. Table. perfeded ," as H M;< -&c; in the 


full Table'of Iiterſe&ons; ><. @ * 


the Table of Centers, > So make uptheymambervf that ſame 
Table ; So D taken from F.makes- $,H frottcK gives T, 


and M from O, makes V, &C. and thus are the two Tables to be 


made up. 
A Table 


© 2) To:thrſe we tobe nd Bldd fuch numbers bf the 
| Table; pllowingjasdae Band at fubh degrees ( of every: tigne). 
br-into your: projection (45/in alarge one 
of 3o inches dattiieter: you” may inferc every degree , or cach' 
| two degrees for one-of 7 oherbr Each) 3 gr. for 10,or each 
I] 5 gr. for 6 inches diameter)and Place each couple of thele laſt 


ſecond column bring cranſorbred; will nhake vpP QR, &c. the 


| 


us h the above-men- | 
tioned degrees; chofen for he gf rg So 'C' D edged to- | 


5 If half chefe Diameters be taken, by a bifeBion bf the | 
ters, and are to\ſtand in the* {ane third cola hn as the ſe- þ 


cond lie in each cell ſheweth ; SG E being Bideacl makes | 
F,1 makes K, Nmakes O, &c From hot rhirs prepared 


7 The differences of the-idf jou oak of _ ond | 
nd third columns being packevet; into the pagticular. cels of | 


OOI_—_ 
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6 A def eription of the "roy P rojeFion. 


A. Table. for the. Horizontal Projetion, 


- made to the latitude of 51 gr.:30 min: ſhewing Whete - 


| © every pwpllcl chatipaſſerh A each _— rhe 
| K vic 5 ., Ecliptick is ro cut the Meridian line, +111 © 


= The.Toble of InterſeBlions. 


FTE 'S; TT ave TRE” IP RT TT 1 
GEES "612817226 | ZO 


14 
— 


82043676 þ4867\ 6172|7252|[29] 
2842132091 49r016212 727925 
j | 2496 , 2564 3746 4953|$2537396 27 
| [2500 2586 F76s[4997 6297 717395 | 
250312908\3g1 91504016338 73591 25] 
2506 ; 2931 | 3855 j 5084 6379| 7382 24. 
ates b9926 613892 5128| HEY 7404 23]... 
'2515\2981|3929:5169' 64577427! 22] 
2521 | 3003] 3966: $21316498| 7449, |21 
2527| 30291 4006 525510549|7 7467. 
2537" 3257 A 5302'6577!7490_1 3 | 
2543 3003 (49 4: Geet 7598), 

La 3198 14122: 5399 652 25224. 
3714163. 543316690 7540. 
12570 5 310614500, 5479, 6728 7558} oh 
2583; (3195424815529, 676617572 [14 
2596 3224. 4283.5 5566. '680s 7556]'13] 
2605 | 3252 4321. | 560B, 6839/7600; , 12} 
ol [3650328 4362 5654 nnS Cx6f-> - 
26333314 4404 5696 (6911|7623 
2645 , 3343 4445, 5739. 9 6945 17632, 9; 
26613375 4457. we 56976176418]. 
,2676| 3404, 14526 5 828. ouallas|1-ol: 
| 2692 ' 3437. , #55% 6871; 70461 7555 6:1 
2708, 3469. 46105914 7076|7659)|G | | 
:6|'2726 3502 4653 5957 7107756414] 
27451 3538. Fes remade 6) 7669| 3. I 
128, 1276413571 [4735/6 044 7168 7673112 
129 278313607147b1 608 4 Sigg 96771, HLS 
PEI] 02g un eadP67 31 (0. X+ ir 


s 


O 
I 
2 
3 
14+ 
15 
6 


— 


7 
Þ 


=ſro 


_— —— 
o 


+ EE 


4-118 
| [7 


hee OO” SEO 


EL 7 
| 22 
, 123 
124 
| | 1! 


nl © 
28, 


The! 


A deſcription of the Horizontal ProjeGion. 7 


I The Table of Centers, for the Latit, of 61 gr. ZOmin. | 
| This Table ſheweth how farre the Centers of 


every of the former parallels, are from the center of 
che Horizontal Circle in the Horizontal projection, * 


— — ——— - | —E—_— 


5 RE; BE EE 
© | 15269 5519 2339| 7954} 30073 14235 
I PE poor 5535|638 O 8046 10799 I 4.342 
2 |i5269 5554 6415 g| S099 ' 10897! I4451 | 
3 55731|6460 8173, 11006, 14562||27 
4 {1527415595 6502 5249 11129 14674. 26 

5 115277 5612'6545| 5326 11: 25009) eggh B7| 71125} 


6 [5279 5031 (0599 5404 I1359| 14883 | 24 = 
7 |15284\5654|6633| 8484|11477 14980] [23 
8 |'5286 5677. 16678 8558111586 15078 


9 |{5291 6697; 6724 864111709 |15177 7 
to|[52961572016775| 8726|11834|15258 [|20 
IT 5393.5 5 746 | 6826 $612 11949115359|[1 I9 
I2 5305, 5779 6874i 8899,12066|1544T|i18 
13 $315 (57946 6922 8981 [12185|15503||17 
14\15323'58 20'6 976 6| 907212306 i15587||16 
15 Sn Ee 7026| 9165 $2430] 15670 I5 
16 5349158 617082 9252|12556 15735||14 
17. 15350 7904 7138] 9348: 12684 15799113 
| 5359 5933 7191| 9438 12800|15864|j12 


DD 


9535, 12918 15907||11 
9682 130531159731 - 
972713175 ;1601,7;19 
9833 x 32841606 3 | 
$932 !134L1 | 11/16083|| or |. 
13539 16198] 


5369| 5961 7249 
537915994 7308 
6023! 73069| 
6056 | 7439 
6086 | 7487|_99 
6120 7550110034 
6154. 761510137 13653 wines. 
6189..,7680110242113770 Mas 
7747| 003491 13888 [2619513 3. 
28 |548716263|7815| 1438 |ugoo7 16217. iþ 544: 
29 [5503 [6303 7884110560! 14139|16217] 11 þ/- 

3oj$51916539 7954 Te gn {| & i 


5390 
5402 
5415 
$425 
3h 
15456 | 
6; 6472 6228 
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A deſcription of the Horizontal ProjeSion. 


TE 


Thus are theſe two Tables to be made up. 


| JN? 


T angents ha —_— Y uterſeFion* | Center 


C 130322] E 155255 | S 52694 
5 ks S SP 24933 | k 


bs 20008 x |- AQ 22015 |T 55192 


'L 163185] N 99582 i i 

M ni 99791 © m;R 36397 3394 
20732] 255555]. 
48234 be 


2747 ) 
61 ho 61280 106734 « 


356957 
T2255 73255 142351 & 


48234 | 79543 


ici] — 


— 


| qyoro78 
76733 | 75733 | 162173 | 


Pracepta ſuperiora, charaGeribus compendioſeexpreſſa. 
| 33 gre 15 mint" - Complement Laticr. — 2 


$.b C5 d &C, in tab. {equ- = X, XL, oy &C. 


Quorum arcuum Tangentes ſunt C, D, G, H, L, M, 8c. 
 C+D=E. G+H=1. L+M=N, &c. 


FB. I K. N _O,&c. 
2 .2 2 


D=P. H=qQ. M=R;8&c. Arque hc cſt cabula Interſeftionum 
F-D=S. K—-H=T. O—M=V, &c. Atqueheceſt tabula Centror'm 


And here, it muſt not be forgotten; that the precepts of 
making up theſe Fables , are proper to thole Latitudes that 
Raney 23 gr- 3o min. for in thoſe latitudes, which are leſle 
then 23 gr. 3o min. ſome North parallels will not interſect 
upon the South part of the Meridian atall, but all together 
upon the North , and then, for fuch parallels, their North 


tude out of them , and ſo the ſuperiour arkes of the fecond 
column will: at firſt decreaſe in ſuch latitudes, and:after again 
increaſe, and the Diametersim.the firſt column (for ſuch pa- 
rallels as are altogether North,of which onely we now ſpeak) 

muſt 


_ 1 a my th _ 


declinations muſt not be taken out of the latitude,but the lati-} 


ic. 


ws 
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A deſcription-of the Horizontal Projedion 


{ |before preſcribed , and what is true here of North latitude , 


I iSouth parallels. 


{ Gameter of your Inſtrument, for this ſcale by help of your 


in a North latitude is eaſe : namely, all thole parallels whoſe 
declination from the EquinoGtal is greater then the laticude, 


The reſt of the Table for other parallels muſt be finiſhed as 


and North parallels,is reſpe&ively true of South latitude, and 


I TI. The delineation of the parallels upon the Inſtrument. 


Fter you have deſcribed the Circle upon the Horizon 
(which is to contain the whole work ) and quartered 
the ſame, and ſet out partitions for the limbe , to di- 

vide it as the uſual manner is into 360 gr. you are to make 

a decimal ſcale of the ſame length, with the innermoſt Semi- 


Tables will pitch out the whole work. 


the firſt number there is, namely , 24932 , take this in your 
compaſſes upon your decimal ſcale from 2 forward as the 
ktters of 4 and b doe declare ; the {ame length of 2 b 
will ceach upon the South part of the Meridian, from Z, the 
Center of your Inſtrument unto A upon the Meridian line, 
which gives the point of Interſeion between the parallels of 
8, and the Meridian. So the ſecond number being taken 
in your compaſles from the Decimal ſcale, will give the length 
Lc, ſhewing where the parallel] of & and = is to paſſe 
through the Meridian. The third number ſo ordered, will give 
the point ; , The foruth o, the fifth «, the fixth #- , and the 
kſt will give x , where the reſt of the parallels of n and 
$,=andy, mand *,z and, and laſtly w, muſt interſect with 
the Meridian. 


numbers in the 6*® column, give the diſtances of the Centers 
of {uch parallels we now mention, from the Center of the 
Inſtrument. Now to know how many degrees of declina tion! 
will interſect both lines on the North {ide of the Meridian ; 


and none elle. And for thoſe onely, all this caurion is made 3} 


For looking firſt into your Table of InterſeQions, ſee what 


[muſt be made by the differences (nor ſums) of the numbers 
of the fourth column 3 And the ſums (not differences) of the 


| 


| 


| 


| Aﬀeer theſepoints of interſeQions , you are next to prick 
B down 


MD 4 - - Su + ie - £4 . . 
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. A deſcription of the Horizontal Projection. 
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down your Centers anſwering to them. For the firſt number 
in the Table of Centers being taken from the decimal ſcale; 


Z ( towards N) and it will reach tro A. And ſo the fecond 


| number will bz extended from Z. to E, the third from Z to], | 
'the fourth to O, the fifth to V,the fixth'to M,and the leventh|. 


and laſt to X. 


if from E the ſecond Center, you extend toe, the ſecond in- 
terſe&ion you ſhall deſcribe the ſecond parallel paſſing through 


e, and ſo forward with the reſt having due regard to every 


lels to be deſcribed, amongſt which that which paſſeth through 
9, is the EquinoGal,and if it be true done, will paile through 
W and E,cach tenth parallel muſt be diſtinguiſhed with ſome- 
what a bigger line then the reſt, and where every fifth or third 
will not come in for want of due {pace , as about Cancer and 
Capricorn,where they grow cloſe, there may you put in every 
fifth or tenth onely, which will ſerve in thoſe narrow ſpaces 
as well as more. | | | 


I V. The Delineation of the Hour Circles. 


Fe. you mult prick down the North Pole, ( which in our 


the complement of the latitude, viz. 38 gr. 3o min. and 


and picked down upon the North part of the Meridian from| 


| Having gone thus far, the reſt will be eaſe 3 For it you ſer| 
your Compaſles from A, the firſt Center to 2 the firſt inter-| | 
{ecion, you may deſcribe the firſt parallel of Cancer, and fo] 


interſe&ion, with his proper Center: and thus are the paral-| | 


ſuppoſition 1s elevated 51 gr. ) in this manner. Take; 


halfit,which will be 1 9 ;,ſeck then theTangent of 19 gr.15 m. 
you ſhall find it to be 34921 , take this upon your decimal 
ſcale, and prick it upon the North part of the Meridian from 
Z, towards N, you will findit to fall in P, that point P there- 


hours now to be drawn muſt paſſe. 


fore is the North Pole in this projzeGion, through which all the| 


The firſt hour Circle to be deſcribed is the hour of 6,upon! 
which all the reſt have their dependance ; now to effe& this, 


i 


before 51 5) which will be found to be x 606 3B, this number] 
taken out of the decimal ſcale muſt be extended upon the 


reach 


———— 


you are to look for the Secant of.your latitude ( which is 35 Þ 


South end of the Meridian from P, and you ſhall find- it will 


k 


— 


Y 


4 hp = © MF. mw nh tO _——— 


Il 


. 


EquinoGaal alſo cutteth, if it be juſtly deſcribed;now through 


as << Ces Fodes © hp ho©# #9 


_—_—©_ 
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| LT: deſcription of the Horizontal Projection 


23 


reach unto Bz upon B therefore as your Center with the di- 
ſtance B ÞP delcribe the hour circle of 6 , which, if all be right 
will paſſe through the points of E and W exactly , where the 


the point B, with theCenter of this hour of 6, draw the infinite 
line C B D, both wayes perpendicular to the Meridian Z SB, 


circles, which to defigne you are to work thus : 


| Scmidiameter of the hour of 6, then by help of the Canon 
[of Tangents, take out of this ſcale, firſt, the Tangent of 15 gr. 


{ |thuas, will not perform all the uſes for which it 1s intended, 


for upon this line ſhall Rand all the Centers of the other hour 


Make a ſecond decimal ſcale, equal in length toBP , the 


or 1 hour, which will be 26794, and prick it down upon the 
infinite line C D, both wayes fromB to F, and fromBtoG ; 
Again, ſeek the Tangent of 3o gr. which is 57735, and take 
it in the ſame ſcale, and prick it down upon the line C D, 
both wayes to H and I; Thirdly , ſeek the Tangent of 45 gr. 
100000,which ſet as before, will juſt reach to C and D, Then 
fourthly, the Tangent of 6ogr. 173205 will fo reach to 
K and L, Laſtly, ſet the Tangent of 75 gr. which is 373205, 
ftromBtoR, and from B to T. This done, if now you ſet 
one foot of your Compaſles in F asa Center, and open the 
other to the point P in the Inſtrument, you ſhall delcribe the 
hour Circle of 7,0n the Eaſt fide of the Meridian, and carrying 
one foot with rhe ſame extent unto G, will reach unto P 
again, which ſwept on the other fide, will deſcribe the hour 
of 5.Soalſoin the ſame manner may you deſcribe from H & I, 
as two Centers of the hour, of 8 and 4, paſſing through the 
ſame point P ; And upon the Centers C and D as betore, 
you may deſcribe the hours of 9 & 3; * And from K and L, 
the hour of to and 2 Laſtly, from RandT, the hours of 


| 


* The 
line C D 
is ſuppos- 


11 and x1, all which are exactly to paſſe through P the Pole 3 |/c4 *» & 


could not be in this Figure placed according as their true Tangent diſtance doe require, 


" Thus have we done with thoſe lines which doe properly be- 
long to the projeQion: But becauſe the Inſtrument, if it paſſe 


L have therefore added other lines to it, which may well ſtand 
without defacing any of the work, the deſcription whereof 15 


In briefe, as followeth. DE 
B 2 > h SS The 


— 


| 


ho 


And ſo the like is to be done for the half hours, &c. [rene 


extended 


i from B, both wayes, and therefore ( for want of room in this place ) of letters RK andLT, 


E 


. DU c__——_— __— _y 


12 A deſcription of the Horizomal ProjeSion. 


V. The deſcription of what lines are added to the Proje- 
Hon, which wary not with the latitude, as the 
Proje&ion it ſelf doth. 


"N Ount from N to gand 5, both wayes upon the limb, 
the Suns greateſt declination 23 :gr.and draw the chord| 
S S, then look the Secant of 23 gr. 3o min. in rhe| 
Canon of Secants, which will be found 109044, take this 
upon your firſt decimal ſcale, and prick it down upon the 
Meridian from Z to hb, then again ſetting one foot of your 
compaſſes in h, open the other to &, and delcribe the arch 
Sz V, Y. 
| Again , Having obſcurely drawn the crofle Diameter of 
Eaſt and Weſt, take ſo much of it as may conveniently be| | 
uſed on both ſides the Center, namely, Zs, anddivide| 
it into xx equalparts, and of the ſame equal parts let Z V 
upon the Meridian containi2 , then draw the two ſtreight 
lines Y S ,, on both fides of the Meridian: theſe may be 


called the Triangular lines, to diſtinguiſh them from the 
reſt : Thus are all the lines to be'drawn' , now follows the 
VI. The diviſton of the Triangular lines. 

DV each of thoſe lines firſt into. two equal parts at 

bS,d=,d s into 45 ſuch parts as a Tangent 

line of 45 gr. or a radias of that tength would require, ſo 

| divifion whereof are che chara@ers of the twelve Signes to 
be ſet. 


} 


Js 


manner of their divifton. 
band d : then again divide each of thoſe halfs b y 
ſhall each of the whole lines contain go parts , unto cach 30 


VII. The divifion of th . Ark and Chord. 


| N the Limb of your Inſtrument , number the comple- 
ment of latitude from N rop, and draw the infinite 

line Z þ, then Prolong the Chord g and w both 
wayes, ſo fhall it meet with Z p, at; Now to the radius b n, 
deſcribe the Semicircle » k r , cutting the Meridian cx- 
| rended atk, and divide this Semicircle into 180 equal parts, 
; Or degrees; which done, if you firſt draw right lines from 
'each degree thereof to the Center b, and beyond, till it croſle 

| 4 N __ through 


"T7 — ”- -_- Ig ere a Ad 


{muſt be pierced through with a {mall hole , thar ſo it may be 
[fixed through it, to the Center of the Inſtrumentar Z. Next 


[very neer it, to receive the degrees, the other farther off, to 


I |mal Scale; in this manner ; look into the Canon for 45 gr. 


[Tangent is 98269, take that out of your decymal Scale with 


REY kth "2s. Y 
\ 
{ 
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| A deſcription of the Horizontal Proje Mods 


by 


through the Ark divided in the Inſtrument , (as you ſee each 
o*b degree in the ſcheame doth) you ſhall by that meanes 
divide the Ark into its proper parts. Secondly , if from each 


| degree on both ſides k , you draw lines parallel co the Meri- 


dian of the Inſtrument Z-k, rill they cut through the chord, 
they will to divide the chord into its requiſite parts. 
Hitherto have you neer had the whole deſcription of the 
Inſtrument it ſelf in every part, after which all ſuperfluities 
oeing firſt drawn away , you mult affix ſuch characters and 
figures as are neceſlary to help you in your ſeveral accounts ; 
to the effecting whereof, the Picture it {elf will be of ſufficient 


direction, and much berter then many words. 


VIIL Of the Raler. 


Here remaines onely a Ruler to be fitted to the Inſtru- 
ment,the breadth whereof may be as you will,abour the 

10" or 12) part ofthe length, and the length toreach 

over as a Diameter to the: whole Planiſphere, you muſt take 
care that the fiducial edge be very ſtreight , and at the mics 
dle of it a little Semicircle left , whoſe Center A, being 
truly placed, upon the very middle point of the fiducial line 


of all, you are to fit the Ruler for the graduation , which is 
done by drawing two lines parallel ro the fiducial edge; one 


receive the figures for diſtin&ion, and numeration. | 
For the graduation of it,{et off the length A B both wayes 
fromA,equal to Z N,the Semidiameter of the innermoſt Cir- 
cle of the Planiſphere', which is alſo equal to your firſt de- 
cimal Scale 3 then the eafteſt way to graduate it will be by 
the joynt help of the Canon of FTangents, and your deci- 


and it will be x 00000, equal to the number of the whole 
Scale, and thoſe are ſignified upon the Ruler already by 
AB, AB; then look half a degreo lefle, namely, 44: whoſe 


your compaſſes , and ſetting one foot in A, with the other 
' draw the firſt diviſion, between the edge and the parallel 


line next to it, upon both ſides the Center A 3 Then again, 
Look 


The line 
*n, 55 4 
line of 
Verſed 
Sines, 
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An explanation of the Circles. 


| Look the Tangent of half a degree lefle, iz. 44 , whoſe 


Tangent is 96568, which take off, and ſet it both wayes 


have gone down through the forty five firſt whole degrees of 


the Canon , and then you ſhall find that you have inſcribed 
| twice 45 degrees, that is go parts upon each half of the 
|Ruler, which repreſent ſuch degrees as here are required, 
every 10*® andg:th of them muſt be diſtinguiſht from the ret 
witha longer line , and numbered inwards towards the Cen- 
rerby 10, 20, Zo, &c. to go, asin the Figure ſufficiently 
appeareth. After this is ended, you are to pinne down the 
Ruler to the Inſtrument as is before ſhewed , and then will 
your Planiſphere be fitted to the uſes which now follow. 


Cuap. T1. 


An explanation of the Circles, and lines in the 


ProjeGion. 
| T-Þ Itmbe of the Planiſphere repreſenteth the Hori- 


zon of the place for which it is made ; The Diame- 


the Horizon atN and S, fignifie the North and South points 
of the ſame Horizon, and the points WandE , being each 
a quarter of the Circle diſtant from the former , doe repre- 
ſent the points of Eaſt and Weſt, and a Diameter drawn 
through them and the Center, 1s the Prime vertical or Eaſt 
and Weſt Azimuth; The Center noted with Z, ſignifies the 


| Zenith or Pole of the Horizon. Tne Ruler therefore , being 


fixed thereto, ſhall repreſent any Azimuth, or vertical Circle, 
all which doe paſſe through the Zenith point , and the de- 
grees and numbers upon the Horizon, will ſhew what Azi- 
muth from North or South , the Ruler being fixed at any 
place doth repreſent. The degrees upon the Ruler denote 
the degreesof any, or all the Azimuths, and ſo perform the 
| office of Almicanters, or parallels of altitude above the Ho- 
rizon. 


Within the ProjeQion it ſelf,the point P upon theMeridian 


| Fgnifies the North-Pole , and all the circular lines meeting 


there 


_—_— 
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from A, as before , and thus proceed by half degrees till you | 


| 


| 


ter N S ſtand for the Meridian whoſe ſe&ions with | 


— 


BM The aſe of the Planiſphere. 
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there , ( bur ſpreading over the whole ſuperficies ) are the] 


Meridians of the Sphere , ſuch as ſtand for the hours of the 
{place, according whereunto they have their figures ſet upon] 
them , ſhewing what hour each for them ſtand for. 

The parallels which crofſe through the Meridian, or hour 
Circles, are the diurnal Arks of the Sun at ſeveral times of 
the year 3 There are {o many of them drawn as the Inſtru- 
ment will well contain, the reſt muſt be ſupplyed by ima- 
gination to patle berween them that are drawn ; even ſo 
many as may an{wer to every degree of the Ecliptick. And 
[according to that {uppoſition , each 3orh. deg. or parallel 
hath ſuch charaGers, or Signes annexed unto it, as it doth 
cut through in the Ecliptick,and the intermediate lines ſtand 
for thoſe Zo parallels that paſſe through the 3o degrees of| 
each Signe , andaccordingly muſt be eſtimated, and num- 
bred. | 

The other lines which are ineſrted, are not properly of 
the ProjeRtion, neither ſhall any explication of them be need- | 
ful, more then when it is treated to ſhew the-uſe of them. 


————— 
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The uſe of the Planiſphere, digeſted into ſeveral 
Propoſitions. | 


- Ome of the Pcopofitions of *this Chapter have been 
> ®) delivered by others , what I have added of my own, 
2 3 omitted of theirs, may cafily be founid by compa- 
ring their Books with this. Their only purpoſe being barely to} 
| perform theſe things upon the Inſtramenr, and 'to go no far- 
ther;that uſe indeed may be made of this Chap.but my intent 
is beyond theſe, for that which is here performed is premiſed 
onely , and prepared for what is to be done in the next 


three firſt Chapters drive ar. 


I To fend the degree of the Ecliptick, that the Sun is in ever) 
day, and the parallel b:longing to it. 
7 Ou may know the degree of the Sun in the Ecliprick 


| Chapter, which is the onely ayme and ſcope, which theſe| 


(if no better way) well enough for your purpole by 


remem< 


M . 
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* 


i 


| 16 The uſe of the Planiſphere. 
 remembring the day upon which in every moneth it entreth | 
into the ſeveral Signes , and allowing the motions of it, to 
be one degree every day , ſo ſhall you know how many de- 
grees it is gone into any Signe, or how many degrees it 
| wants to come to the beginning of the Signe, as Auguſt 7*t 
#5] I know the Sun entreth into mz the 13 day, and that the 7h 
| day wants fix dayes of the 13 : rherefore I conclude the Sun 
to want (ix degrees of mr, and ſo to be in the 24" of 1;And 
again, for Auguſt 16,becaule 16 is three dayes more then x 3, 
(the day of the Suns entrance into m) therefore I ſay thar 
s the Sun is in the third degree of Mm : And thele notes gives 
 (neer) their beginning, Far. 1x w, Feb. 8 *, Mar.1o y, 
Apr. 10S, May 11 =, Jane11 S, Fuly13, Aug. 13m, 
Sep. 13=, Octo. 13m, Nov. 127, Dec. 11%. 

|. Then to find the parallel for 7*h of Auguſt is not hard;For 
if you remember every Signe hath 3o parallels upon the Pla- 
| niſphere, (cither expreſſed or to be fuppoled , or ſupplyed 
by imagination)you may accordingly find where the 24** pa- 
rallel from to 7 is to be placed , and fo imagine a line to 
run all along even with the reſt , and the ſame ſhall be the |. 
parallel of.che day,and the like may be done for all dayes of 
the year. 


II. At any time to find the Suns Azimuth. 


1 Bſerve theSuns altitude, orin what Almicanter the Sun 
is by a Quadrant or otherwiſe, as 1s ſhewed in the 
fourth Chaprer by the Semicircle , count this Al- 

micanter; or Altitude upon the Ruler, and (keeping it upon 

the due coaſt from South , either Weſtward , or Eaſtward, 
according as you made your obſcrvation either in the Morn- 
ing or Evening) move it till the altitude thereon numbred, | 
doe mcet With the parallel of the day whereupon your ob- 
ſervation was made, and there fixe it , ſo ſhall it lye in the 
ſame Azimuth wherein the Sun at the time of obſervation 
was, and the numbers in the Horizon or limbe, will give you 
how many degrees that Azimuthis from the South , if it ſhall 
berequired : Example, at London, latitude 51 2, obſervation 

made Ag. ſeventh, theSun in ® 24, altitude 35 evening , 

parallel ,, 24, Azimuth 65 ;. | 
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digefted into [ everal Propoſitions. 


- 
| — 


{IIL To fnd at what Altandes above, or profandities '(or 
 depreſſeons ) ander the Horizon, every bour circle cuts upon 
any Azimuth. eh 


He Ruler being laid to the Azimuth, as in the former 
Propoſition, or otherwiſe , will ſhew the things re- 
quired of it ſelf. As ſuppoſing the Azimuth to be 65; 
from South toward the Weſt, as was now found out , then 
ſhall the hours above the Horizon cut thoſe number of de- 
grees and minutes. Namely , 12 cuts 9o, asit ever doth, 
x cuts 79, 2 cuts 63, 3 cuts 43, 4 cuts 17 : deg.and theſe are 
to be accounted altitudes above the Horizon: then out of the 
other part of the Ruler, 5 cuts 7 deg. 6 cuts 27 4, .7 cuts 42 5 
8,53> 9> 63, IO, 71 5, and 11 cuts 80 deg. below the Hori- 
z0n. And note ever , that from the Center of this Inftry- 
ment towards that part of the Ruler whereon the altitude of 
the Sun, and parallel for the day do interſc& , I ſay on that 
halfe of the Ruler the interſe&ions of the hours are to be ac- 
counted altitudes from the Horizon to the Zenith of. thoſe 
very hours that do interſe& : /On the other part of. the 


fundities under the Horizon down to, the Nadir, -not of thoſe 
hours that doe interſe& the Ruler on that coaſt as they are 
placed on rhe Inſtrument, but of their oppoſite hours in the 
contrary Part of the Heavens ; which they may well do -be- 
cauſe each oppoſite hours are e<qual in this reſpe&, one to 
the other; and ſo 1n our Example though 5, 6, 7, 8&c. hours 
lie upon the North-Eaſt part of the Horizon upon the morn» 


s, 6, 7, &c. on the South-Weſt. part of the Heavens. on the 


evening tide. 


IV. To find what number of degrees. each bogr beareth from 
12, uponthe limb or Horizonof the Inſtrument. =-[$: 


+—=His is cafio to be done , for in a ProjeRion' for London; 
you ſhall find x1 and x, to be'diftant from 1 2 at no6n, 
 11dep- «1 min,. 10 and 2 arediſtant 24deg. 15 min. 
[ig and 3,38 deg: 3 miner} 4552 d. 33m. pand 5,61 4.6m. 
6and Gare diftant 9o deg; So likewife , you may find's In 


Ruler the ſeRions are to be eſteemed depreflions , or pro-| 


ing, yet by them you are to underſtand ' the {ame houry of | - 
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The uſe of the Planiſpbere, 


i 


['V. To find upon the Planiſphere," 1 the parallel of the 12 
|-- F* the firſt, which are the whitallels of the beginnings 


or any other part of every Signe , the Inſtrument ut 


| ery |. = Propoſition the firſt. 


[lines will he!p you in this fally after 'this manner. Let the day 


half that length 5 < ſhewes the time off Sun ſet. If therefore 


| makes the day of 10 hours and 3o min. length. 


the morning and 7 at night , to be diſtant upon the Ho- 
rizon from the. South 108 deg. 54 min. and 4 in the mo 
with $ in the evening :to be diſtant 126 deg. 25 min. the uſe 
of this Pcopoſicion will appear in the next Chapter. 


© Signes. 2 The parallel for ewery length of the day. 3 The 
'"; Beretlel of every known decli ination. 


012 ſelf will ſhew readily ,  becaute there' are the chara- 
Qers of the Signes- annexed to them , and thele parallels are 
ſo framed that'they anſwer to each degree of the Ecliptick 
As in the traQure of the Inſtrument is declared , and in this 


2 For the: parallels noting out the juſt length of day, look 
into the Ark and chord mentioned Chap. r $7, for thoſe two 


be 14 hours long , take {that length, «3%. 7> that ſhewes the 
time of Sun ſetting to this rime reckoned in the ſame chord 
now mentioried- apply yourRuter' {fo ſhall it ſhew you upon 
the {Ark ,* the place 1n'which the 'Sun'is that time when the 
day 1 is 14' hours long, which is & ors, 29 at.London. If then 
according to Propofition 1 in this Chaprer, you look for that 
degree of Taurus 1, of Leo 29 ,* . AMON oft rhe parallels there 
may you affirmi the''parallel for' that [edges of the day to 
paſſe along, '{o if the Tengrh of the'day had been 10; hours 


you look upon the chotd of 5 hours 15 miniites of an hour, 
which is as much as 3+ degr. and thereto apply the Ruler, 
you ſhall find it to cut upon the Ark of « 22 or x 8 degrees, 
which' are the degrees of the Ecliptick wherein the Sun being 


| 


FA .The manner; ro: find the — upon. _y Inſtrument 


the 
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digeſted intoſeveral Propoſitions. 


the Ruler , which will alſo immediate| y ſhew yorſypon the 
Ark the Suns place to be & 11 or® 19. And if the ſame 


| [declination had been Southerly, then muit you have counted 


it on the I'mb from_N. towards E, aid the Ruler there 
laid ſhewes upon the Ark the degrees of the Ecliptick an- 


|{werable, to be " 1x,, ®19., if then according to the firſt 


Propoſition, you look the parallels of thoſe degrees in that 
Inſtrameat , they ſhall be the parallels of the fore-named 
declinarions. 


V I. The interſe&ion of any hour circle with _. parallel 
being aſſegned, to find what altitude the ſame:ſball bawe 


_ above the Horizon. 


His is uſeful for many purpoſes , (as hereafter is 
 ſhewed) and moſt eafie to be performed ; For ha- 

ving your parallel given, you by the laſt Propoſition, 
ſhall ſee - quickly where- every hour circle cuts through 
the ſame 3 uuto thoſe interſeions apply your Ruler , ſo 
ſhall the degrees of the ſame Ruler, being counted from the 
Horizon , ſhew you- the Altitudes required : Soinw 1, or 
A 29, when the day at Londoz is 14 hours long, the Suns 
altitude at 9 or 3a clock will be 36 deg. above the Horizon: 
And in 19 degrees, the Suns altitude at 9 and 3 a clock, 
will be 38 +} degrees; and ſo of all other parallels and 


| houres. 


VI I. The deſcendent point of the Ecliptick, being aſſigned, to 
' . find, x what point of the Ecliptick 5s in any hour circle, and 
2 what altitude it hath. 4 


- 


Exemp'* Fw the beginning of Leo deſcend at London,1l 

would then know what degree of the Ecliprick 
isin the hourof 3, and in the hour of 10 , at that very in- 
Rant:Firſt, I lay the Ruler upon the beginning of ® counted in 
the ark,where I ſhall find it ro cut upon the chord 7 hours,and 
9 degrees, which hours are to be taken for afternoon hours : 
Now from 3 a clock to 7, and 9 degrees afternoon , are-4 


degrees : Ando from 10 a clock, to 7and 9 degrees after- 
noon , are 9g hours , and 9 degrees, or 144 degrees: I heſe 


hours, and 9 degrees, which turned into degrees, makes 6 9, 


J— 
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20 The uſe of the Planiſphere, 

being fore-known, go to the triangulae lines, and becatife 
the ſigne (deſcending is ſuppoſed to be , lay your Raler at 
*1n that line betwixt'N and E , and matk' where 'it cats thef 
limb, namely, at 2xdegrees from 60: towards go. Nolv from 
hence counti upon the limb» febundiize ſer; fignorithe, 6 9 de- 
grees, your firſt number of degrees, which will fall berween| 
Nuand W-upon 11; degrees, whereto again lay yout Ralet,] þ 
[which you ſhall find tout ypots the triangular line= the x 2,|_ 
{almoſt ; And this is the degree of the Ecliptick which is in the]: 


—_ 


ot 


|V 41-1. The culminant point of rhe Eeliprick, being \afftonetl, 
\{- to fend. at that time 5' x What point of rr I 4 «nf 


bour circle. 2 What altitude it hath there. 


"I"He culminantpoiat, is that point 'which þ in the Me-| 

Y. ridian at any time. This work will be ſomewhat cafier] | 
| . thenthe former, as will beſt appear by an'Example: 
Suppoſe at Lorgon:(or any whete elſe, for this firſt part 6f 
the Propoſition is- | mas , and therefore 4 man may make 
Tables i heliſt , for- this firft part of the Propſition, which 
will-ſerve for all Latitudes) the beginning of Leo were culmi- 
|2ant, and-I would know what degree of theEcliptick is in the 


- 
Y ' 


hourcircle of Sintho morning ! Becauſe from the Meridi 
to' Ba dock, is 4 hofrs;or 6o deg; and thar forward ſeeundum 
94 ih | Re ſeriem' 


—— — 


—— 


[Now the altitude of that poiritin that hour, is 17 degrees, as 


]the Meridian to 5 aclock', are 75 degrees , and that contrg 


when the beginning of ® is in culmination, 'pr the beginning] 
of the oppolite Signe © is in [mo Calz, asis cafie to beun- 
(derſtood. . is! OT 10115 C3 15410 3 69 ib red 


Tame alſo upon Azimuths, - for there will be need of them 
[hereafter, in putting the Furniture into refrafted Water- 


| E{whac altitude any * bath upon hour Circkes, ) doe the 
[{Dials, &c. | 
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digeſted into ſeveral Propoſitions. 


ſeriem ſignorum, therefore firſt I apply the Ruler to & in the | 


ttiangular lines , where ir cuts in the limb 2; deg. from 60 to- 
wards 50 3 from thence I count 4 hours or 6 IO forwards 
towards N, which willfall i the limb oo the quarter N, 
W, or 2: deg. from N, and then the Ruler ſhewes upon the 
triangular line about « 3 deg. to be in the 8 a clock hour: 


the Ruler applyed to it will ſhew : Again, if the beginning of 
a be ſuppoſed calininant ,- and I would know what degree is 
in the hour of g'afternoon at that ſame time 3: becauſe from 


er. ſignornum; therefore having firftlaid the Ruler upon the 
beginning of & in the triangular lines ,- which cuts as before, 


; ide; from 60 towards $0/in thetimb, from whence count! 
backwards towards E and $, in the limb' 75 deg. which will 
fall upon 4 i deg. from 50 toward 40m the South Equater, 
and the ruler being Kid here: will cnt upon: the Triangular 
line on' the oppbſite part of the Inſttumentabourthe's 9 dep.) 
of &,, arid ſuch'is the deg. of the Ecliptick, which poſſeÞ@th 
the hout of 5 a clock afternoon , when the 'beginning of Qs 
- "Then for the'ſecond 'thing which: is particular to' every 
fatitude, if yoti'apply the Ruler tothe; 1:9 deg;'of &; in the 
hour of 5, you ſhall find the altitude of that: point to'be 
23 deg. in the latitude of London: The oppofice- points [are 
in the oppoſite haurs below the - Horizon , at'the fame time 
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| - The deſcription of the Semicircle. 


EAI He Semiciccle it ſelf, and the two Squares that 
[8 Dl are init, are fo commonly known that I ſhall| 

| EO Dot need to fay any thing of the diviſion of ei- 
FI EL] ther of them, eſpecially fiace the figure of it is| 


 #& & <4 ff S<© 


then muſt you line the two very ends of the edge of your 
Ruler with a little plate of braſſe like the figure RO P, laid 
in.ſtreight and eyen with the end of the Ruler, and at the| 
end of that plate make two ſharp points as O and P doe 
maniteſt, 
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"OY  COCITER 


A general and moſt eaſie way to project bour-lines gc. - 23 | 
[maniſeſt, ſtanding even with the two very edges of the| 
/upper flatof the Rule; And ſo the other end of the Rule 
Wat" be placed upon the ſame edge in the ſame manner. 

Now infteed of this Semiciccle in narrow places , and| ze wer. | 
where room is wanting , may a Triangle of paſt-board be|;;ms 1 
uſed for the elevation, or depreſſion of any thing, the figure ny 


whereof appeares with the Semiciccle. ter of- the 


Semicircle, 


Oe —— 


The uſe of this Semicircle is general, As , upon a line drawn 
any where,to projet any altitude or depreſſion above or below 
the Horizon , from a fixed point that ſtands at a diſtance 

| from that line. | 


He manner is caſie. For if you hold. the edge of your Iewil be 


CONvVent 


3 Ruler to the fixed point , and allo apply the point Of | :u to bave | 
that edge to the line given, removing it higher , or," 
lower, till the threed hanging down by the fide of the Semi-|/*»ralbiz- 
circle dire&ed to it, at full liberty, doe'fall upon the altitude _ 
intended, then doth the Ruler lye at the alcicude or depth, 
land project it from the fixed point into the line,as 13 required: 
You muſt in this work (as occafion 15) turne the Ruler, and 
| [remove your Semicircle, and ſo in other occaſions. 


Note, That whereſoever in the following precepts I men- | 
tion the Semicircle, a Quadrant ſo fitted with a Ruler, and 
divided on both ſides, will ſufficiently ſerve the turn. 


—————_——_—— 


CHAP. IV: 

[4 general and moſt eaſie way to proje&} | Hour-lines upon all 
kindes of ſuper ficies without any regard had to their 
ftanding , either in reſpe& of Declination _ 

| or Inclination. EF 
Et a Gnomon,being firſt ſharpned into a point, 
be ſhaped, and faſtned in fuch wiſe, that it no 
way hinder either the draught of the horizontal 
W line ,; or the point of the ſhadow from having 
free acceſle to the Dial at all times of the year. _ on 
2 Draw an horizontal line, by help of your, Semicircle 
in a true level both;in.regard of it ſelf, and allo to, the point 
of the Gnomon , through the whole ſauperficies on which the 
| ; | . - au 
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A general ant moft eaſie way to projet hour-lines, 


| ſome board or ſuch like obze& upon which for a time you | 


{towards the Sun, or from the Sun : whether ſtretche out in 


|Suns altitude, borh of them at the ſame inſtant of time. 


Dial is to be deſcribed. Or having two points in the ſame 
level with the point of the Gnomon , project it upon your | 
ſuperficies, if it be a rugged one. And if the ſuperticics be | 
more then one, or if any of them be very much inclined} 
toward the Horizon , or elſe be very rugged , or far remote | 
from the Gnomon, fſothat it will not at all, or not ſo well, 


| 
receive an horizontal line upon it, you may Ezther ſet up} 
j 


are to inſcribe the horizontal line, and by help of which the 
Hours are to be prozeRted upon the {uperticies; Or elſe (which 
perhaps will be better) you may extend a threed 1n the air 

it matters not which way, nor whether from the Gnomon 


onie length, or with returns, ſo long as it lieth juſtly parallel, 
in every point of it , ts the Horizon , and 1n the ſame level 
with the point of the Gnomon : ) which being fixed in this 
manner, will very well fapply the uſe of the hocizontal line: 
or the horizontal line may be partly threed,and partly drawn 
upon the ſuperficies , as has} ws ſhall be. And upon it may 
any point be transferred, and {igned out by ſlipping knots 
of threed tyed upon it. | _ | 


the ſhadow of the Gaomon (making a mark at it) and the 


By the altitude obſerved , compute the Azimuth of the 

Sun from the Meridian. | 

5 The ſame Azimuth muſt be transferred unto,or projeQted 
upon,the Horizontal line by help of a perpendicular threed | 
covering to your ſight (as it _— down)the points of the 
Gaomon and thadow both together; and at the ſame view} 
cutting through the horizoncal line : obferve then punQually 
where it cuts through the ſame line, for that ſame ſe- 
Gion being ſigned thereon , ſhall be the Azimuech projected 
into the horizontal line. | Re, 

6 Letany kind of board or paſt-board be now applyed to 
the point of the Gnomon, ſo, as that ir may be ftaid; either | 
upon the horizontal line (where it may fo be conveniently) 
or at leaſt ſo placed toward the horizontal line, that it may 
have a juft reſpe& unto it, and'in that poſture may have ſome 


3 Upoa the ſuperficies of the Dial, obſerve the point of | 


ſay for the edge of it to reſt upott, that after it is furniſhed 


_ with 


= - 


—— 


—_ 


- | upon all kindes of Superficies, xc. 


he, 


be placed in its former juſt poſture without any impeach- 
nents” Upon this plain ſo placed, let the point of the Gno- 


{this Center, to the figne of the Azimuth , before pro- 
ljeced into the Horizontal line, draw a right line; this right 
{line ſo drawn, ſhall repreſent upon the board or paſt-board, 
the ſame Azimuth which was before computed. 
7 Then taking away the ſame plain , draw upon it the 
Meridian or line of 12; extending it from the Center 
before noted, at the true Angle that it hath from the Azi- 
muth before computed and deſcribed , and alſo toward the 
_ jtrue coaſt of the World. And ler it be extended on both 

(fides the Center if need be. ee 
| 8 To the Meridian fo pitched upon the paſt-board, draw 
(from the Center) the lines of an horizontal Dial madeto 
that latitude wherein you are. | | 


its former fituation, the Center of the horizontal Dial reſting 
upon the point of theGnomon,and every: thing olſc an{wering 
to the ſame juſt poſture thar it. had at thie firſt.: Which done, 
let a threed be fixed in the Center of the horizontal Dial; 
by help whereof you may transferre every hour from the 
paſt-board into the horizontal line. i Let everythour be there- 
in noted (by fixing marks upon the horizontal line where it 


is drawn,or by ſlipping knots ſet upon the threed, where a 


of 12: For which (if it chance to run beſides the ſuperticies) 
{ſome kinde of obje& (whereon the horizontal line isalſa to 
be drawn)or an horizontal threed muſt-be faſtned,; that may 
receive it, till ſuch time as your Dial be'finiſhed;.. | 

10 Afﬀter all this,take your plain away(for there will now 


of the world, would paſſe from the point of the- Ghomon:to 
the Poles of the World, for into that place is the Meridian to 
be projeRed. Which that-it may be done more commodioul- 
ly, if no obje& ſtand in the way that will receive it, you ,muſt 


mon,chuſe that wb is moſt convenient. Or,a threed laidaflape 


with ſuch neceſſary lines as muſt be drawn upon it , It may| 


mon be {igned , which may be called the Center; and from| - 


9 Then again,let the plain boardor paſt-boardbe applyed = 


threed horizontal line is uſed) eſpecially mark out the. hour |. 


be no more necd of it) and conjzeure where abqut:the Axis| 


[place one there, it mattersnot whetherabove or below theGno+| 


in the Meridian juſtly as it ought, will ſerve as wellas may be. 
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A general and moſt taſie.way to projet hour-lines, 


L —— 


| be the ſuperficies never ſo 'itregular. Among ' which lines, 


If then you hold hp perpendicular thited, fo that by your 


eye you may fſee:the poinr of. the Gnomon,and allo the point 
of 12 in the horizontal line , both together, the ſame threed 
ſo- hatging, ſhall ſhew where the Meridian is to be dtawn. 
Or,you tnay extend a threed from the point of the Gnomon 
to the poinr of 12in the horizontal line, which threed ſhall 


| repreſerit the line of 12: Anditaying your threed there,cloſe 


to it,hang up two perpendicular threeds at a good diſtance;ſo 


- |ſhall the ſame two threeds, give you the tracke of the Meri- 


ae FH 1 77 5 5 

41x The next work will be-to project :one of rhe poles of 
the world: (that hamely-, which lyes the {ame way that this 
projeged Meridian doth: from the: point of che Gnomon) | 
into this Meridian. And this is done by clevating or de-|. 
g your: Semicircle , from/-the point of the Gnomon 
towards the Meridian line, according to the latitude of your 
place; for ſo will the Ruler of the Semicircle , or a threed 
extendedalong by it; figne-out the very-pole point. If now 
you extend a threed from this pole point, ro the poinr of the 

Gnomon, the ſame ſhall-reprefent: the. Axis of the world. 
x2 Laſt of all; —_— helps, all the-hours. may eafily 
be proje&ed: For if thie eye do lay,or project; this threed or 
Axis upon each point of thoſe: hours thac were inſerted be- 
fore into thethorizonral line; 'the Axis-ixpon an hour point , 
or a point upon'the. Axis ,-each- one of thoſe projections ſhall 
repreſent -upon your Dial, cachof the hqurs required, and 
will ſhew upon every! 6bzeR; char ſtands 'in the way, where 
the hours are to be drawn. - Or, where: convenient room is 
wanting toiplace the:eye'fo asit may make this projec&ion', 
there may-rwo threads::be uſed for the faine purpole , one 
whereof mbſt'be faſtned tothe point'of the Gnomon , the 
other to theipokedefipnedan rhe Meridian line. Then ſtretch- 
itig one'ofithe-threeds to. any of the. poiiſts noted in:che ho- 
egrontal lie, and bolding it therez you may take 'the.other, & 
exrendit to the {uperkicies, fo as it: indy cloſely pale by the 
firt'threed,,' by which work you -inay / niake as many points | 
upon 'your' ſuperficies as/you vpleaſe , through 'which' each 
Hour is robe drawn.Having thus traced the way before hand, 
you may afterward draw the hours without any difficulty, 


the 
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| Of inſerting the uſual Furniture into Sun-Dials. 


along, will ſhew the Time of the Day. 


Tom 


CHAP. VF: 
Of inſerting the uſual F urniture into Sun-Dials. 
Q S$94D, 77 watbs , 'or 2 Points of the Compaſſe, may be 


S were in this manner. Upon rhe Plain (whereon 
ſame Center therein fixed , deſcribe a Circle 3 and upoa it, 
ſet off from che Meridian line , each tenth *Azimuth by di- 
viding each Quadrant of the Circle Into g equal parts, ' or 
each poiat of the Compaſle- by dividing the ſeveral Qua- 
drants into 8 equal parts; ai.d applying the Plain to its firſt 
poſture, by a threed from the Center of the Circle, proje& 
theſe Azimurhs or winds into the horizontal line, makin 
marks in the ſame line for each one of them, as you did be- 


fore for the hours. Afrer this, from the point- of . the 


{for that purpoſe. Then if with your eye you repoſe the 


[ſhadow or appearance of the threed will ſhew upon the Dial 


Gnomon, ſet a threed perpendicularly either. upward or 
downward , which may repreſent the Zenithline , and is 
therefore the Axis of all the Azimuths' By this threed 
then, & the points ſigned out in the horizontal line, you may 
projed the Azimuths or Winds in the ſame manner as you 
did che hours b-fore. Or thus : Stretch a'threed from the 
point of the Gnomon, to the ſeveral points of the Azimuths 
in the © hori-onral line: and note the Nadir poiat dire&tly 
under the point of the Gnomon,upon ſome obje& laid there 


threed before extended upon the ſame Nadir point , the 


ſuperticies,ſhew where the ſame Azimuth is to be drawn. The 
like muſt be done for every Aizmuth or point of 'the Com- 


paile ſeverally. : | 
3 Almicantars may be projected by the ſemicircle it ſelfe, 


without any other help. For if you lift up the Semicircle ro 
ſuch a number of degrees as an{wers to the Almicanter 


che ſhadow of the point of the Gnomon , as it creepeth| 


* projefted into any Dial directly, - as the hours 


- / you drew the horizontal Dial , and from -the| 


which is to be inſerted, and apply the Ruler of it, being in 
13 that| 
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of inſerting the uſual Furnitare into Sun-Dials. 


| 


that poſture to the Pojat of the Gnomon and to each hour- 


line , or to the ſeveral Azimuth lines, or elſe to any part 
of the ſuperficies which you will , the ſame Ruler will figne 
out points, through which the Almicanters are to be drawn. 


Such Almicantars as ſhew the Proportions of ſhadowes | 
(caſt upon borizontal plains) te their upright bodies , may 
be projected in the ſelf-ſame manner , by elevating the Se- | 
micirele to {ych numbers. 1a the:Geometrical Square (which 
15 upon the Scemicircle)) as anſwer. to the proportions that 
ſhall be cequired. That point of theSquare which is 3 anſwers | 

to 1B gr. andis the Grepulculum line. X 


C Theſe four particulars may be inferted in this manner 
generally in all latitudes alike, and are therefore as uni- 
verſal as are the former Precepts for the hours. The reſt 
that follow muft have particular Tables framed for them, 
agreeable to every latitude. The computation of which 
Tables may be in ſuch manner as ts hereafter ſhewed. 


— ———_—_—_— 


s Parallels of the Suns declingtion, 6 Parallels of the 
Length of the Day , 7 Parallels of the begrnning of the twelwe| 
Signes , muſt firſt be known what parallek they are from 
the EquinoGial, or what dechnation they have, and like- 
wile what altitydes each of them have upon every hour in 
your own latitude. The parallels of declination are ſoon 
found if you detormine which of chem to put in , as every 
fifth, or tenth fromthe Equinottial, for their declination 1s 
according to their pumber. The parallels of the 1 2 Signes 
are theſe 11g. 30m. for mm mx; 20gr. 12 m. far ves : 
23 gr- 30 m.forS and: the Equinodiial it ſelf ſerving for 
y and «,Quly it muſt be remembred which Signes are North | 
and which South, that ſo they may be placed cither above 
or below the Equinogial. The parallels for the dayes length 
of 16, 15,44 £3, 12,11, 10, 9,8 hours, of what ,declina- 
tion from the EquinoGial they are , muſt be ſearched out 
(as they ſhall agree to each particular latitude) in this man- 
ner; As the Radius, ro the fine of half an hour, that is to 
the fine of 7g, 30 m. So is the Co-tangent of your latitude, 
tothe Tangent of the Declination of that parallel , which 


being | 
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|being North, makes the day 13 hours long, or being South 
| makes 1t 11 hours long. So likewiſe , As the Radius, to 
| the fine of rwo half hours or I5 gr. v0 Mm. So 15 the Co-tan- 
[gent of your latitude, to the Tangent of that parallel that 


makes the Day 14 or Lo hours in length. And as the Radius 

to the fine of 3 half hours or 4 half hours , that i 22 7 or. 

or Zo gr, S015 the Co-tangent of your latitude to the Tan- 

gents of the dechnations or parallels that make the Day of 

15 and g, andof 16 and8 hours length. k 

Having found ſuch parallels of declination as you mean 
to uſe for the three former purpoſes, you are then to 
compute upon each of them , the alritudes of che Sun 
for every hour. And amongſt many wayes, let this be 
one, which is general to them all, and beſt wrought by 
the natural Canon, in this manner. 


Firſt, for the EquineGial , which is the line that paſſeth 


[through the beginning of yy and =, and from whence all de- 


clinations are counted, asallo the line upon which the Day 
15 every where 12 hours Jong , the altizudes for each hour 
may be found by this Proportion. As the Radius, is to the 
Co-ſige of your latitude 3 So ate the fines of 1,2, 3, 4,5, 6, 


|hours,to the fines of the alcitudes of the hours7,8,9,10,11,12, 
lin che morning , orof 5, 4, 3, 2, Lt, 12, in the afternoon ,| 
| when the Suns in the EquinoGal.Ar.6 the Sun is juſt in the 

| Horizon. Now for inſerting the EquinoGtial line upon a plain 
{{uperbcies any two altitudes. for two ſuch hours as are at a 
| convenient diſtance , will ſerve turn; becauſe the Equino- 
| &ial being a great Circle of rhe Sphere , is projzeced' upon a 
[plainintoa ſtreight line , and two points aretufficient to 
|dire& where to draw a ſtreight line wpon a plain. Bur if the 
| ſuperficies | be manifold or uneven , all the altitudes muſt be 


made uſe of , or two altitudes and the potat of the Gaomon 
will ſhew the Equinoctal ſuperficies, - and ſo it may be pro- 
jected with a threed. | 2 
' Secondly, for all other parallels this courſe may be taken. 
: Find oat the fines of the alticudes of '6 a clock in all 
North parallels by this Proportion ; As the Radius, to the 
fine of your latitude ; So is the fine of every dedination, to 
| the ſine of the altitude of 6 a clock in that paralſel of dc- 
clinacion. By this ſine found, and cantred into the Canen of 
\fines, you may get the altitude of 6 for every parallel. 


—————— 
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|ſine of the altitudeof 6, reſerving the Difference. 


lofthe altitude of 6 ; So ſhall the ſeveral ſums produce the 


make the fines of the altitudes of ſuch hours as are berween 


2 For the ſame North parallels; adde the declination 
of your parallel to the complement of your latitude , the 
ſum will be the alticude of the Sun for 12 a-clock in that 
parallel. Then out of the ſine of this altitade of 1 2,take the 


3 As the Radius, to this Difference ; So the fines of| 
1, 2, 3, 4+ 5, hours, to ſeveral fourth numbers,or ſines. 
To every one of theſe fourth numbers, adde the ſine 


fines of the altitudes for every hour between 6 and 1 2. 
's Take as many of thoſe fourth numbers as you can, out 


of the ſine of the alritude-of 6; ſo ſhall the ſeveral remainders 


6 and Sun-rifing, or Sun-ſetting, 


| 
6 Take the fine of the- altitude of 6 , out of all ſuch of] 
the fourth numbers, as are bigger thea it, ſo ſhall the re- 


mainders give the fines of the altitudes of the Sun upon ſuch| 
South parallels which have the like declinations from the E- 
quinoGial, that theſe North paralleis have. 


CE Thus having found out the altitudes required in each| 
| kind, they muſt be ordered into Tables, and reſerved 
for uſe. Ard if according to the uſual manner of working| 
by the Semicircle, you inſert from the point of the Gno- 
mon into the particular hours ſuch alricudes as your Ta- 
bles afford, you ſhall find pricks through which to draw 
each requiite parallel. 


— 


Of Signes of the Ecliptick Aſcending, Deſcending, 
and Culminating,, 


F you would inſert the Signes into the hour lines, you 
muſt find out what altitudes the interſe&ions of the E. 
.cliptick have with the hour Circles (two of them at the| 
leaſt, to ſet them upon a plain, but more are better, that they 
may ſerve in all cates, and to all ſvperficies) at that moment 
of rime , when the beginning of any Signe is Aſcendiog , 
Deſcending, or Culminating , which will be found a hard 
calculation. It would be as caſte to find what altitudes the 
Ecliptick hath ar thoſe times with ſome chief Azimuths. 


| But 
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But the moſt eafie way, that I know, will be to find our 
whar amplitude the beginniag of every Signe, rifing or ſet- 
ting, hath 3 and what altitude the Ecliptick at the ſame | 
time catteth upon the Meridian. And for Signes Culmina- | 
ring, it muſt be enquired what altitude the beginning off | 
each Signe hath when it is in the Meridian , and what am- 
plicude alſo it hath at the ſame time upon the Horizon. = 


—_— Pus 


_—  —_— 
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8 Then for Signes Aſcending. If x aſcend, . then is the| * 
amplitude oo , and y i51n the Meridian , and fo the Meri- 
dian altitude of is the altitude of the Ecliptick upon the 
Meridian whileſt the firſt point of + is aſcending. ' So if the| 
firſt point of «. be aſcendenr', then likewiſe the amplitude 
will be 00, and s will bein the Meridian 3 ſo that the Me- 
ridian altitude of s is the altitude of the Ecliptick upon the 
Meridian , whileſt the beginning of « is aſcending. For 
the other Signes , to know whataltitude the Echprick cuts 
upon the Meridian at their aſcent above the' Horizon , there 
muſt be inquired, x their Amplitude; 2 the Oriental angle, 
or the angle made berween the Ecliptick and* Horizon at 
the ſame time. j £9106 4 12k V7 AS 08 ONS 0 
+I. The Amplitude is thus known; As: the fine of the 
latitude, is to the fine of the declination of the' beginning of 
any. Signe 3 So is the Radius; to the fine iof the amplitude 
from the Faſt. '. This for North fignes being added to 90, for | 
South ſignes ſubdued from go, produceth the amplitude 
reckoned from the South. . ; BALD oY 
2 The Oricatal angle ,, is thus found. As tht co-line of 

the declinahon of the point alcending, is-to the ſi ie of your | 
latitude 3 Soisthe Radius, to the fine of the 'angle made 
between that Meridian thar paſſerh through the point aſ- | 
cending, and 'the Horizon. - /Phis angle added'to the angle [ 
made by the ſame Meridian: and Ecliptidt , *gives the” true 
Oriental angle. -. Now theangles made by the Ecliprick | 
and, Meridians that paſfe through  the'begrimiitig of cach 
Srgne, are theſe 4 11.3 gr. 3omin. $% 110 gr. /3$ tin. = & 
102 .gr.16 m.g vw 90 gr.00 Mm. & 2 77 $:44 Mm. m,n 698-22 m. 
« 66 gr. 30 m. theſe,I ſay,are the angles before mentioned, 
[which.in theſe Northern latitudes apd while they re in the 
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aſcendent, doe Jook upwards from the Horizon toward the 
Zenith and Norch Pole, or towards the ark included be- 
eween them. But their ſupplements muſt be taken in South 
latitudes. And alchough the Oriental angle doe fall out 
to be obtule, and the Tangent of it is uſed in the next work, | 
whereas Tangents ſerve_no further than 9o , it is to be 
remembred here that any ark and the ſupplement thereof 
have one and the ſame , as Sine , fo Tangent , and Secant 
alſo. | 
' 3. As the Radius, to the Tangent of the Oriental angle; 
So the ſine of the amplitude from the South , to the Tan- 
gent of the Eclipticksalticude upon theMeridian.Now theſe 
alcitudes upon the Meridian being computedfor v & = s & wa 
[will be ſufficient ; for x aſcending , the Ecliptick hath the 
ſame Meridian altitude that it hath when & aſcends : and & 
the ſame with x, and » with &,* with a, n wich ne. 


| © The two Tables then of. amplitudes and Meridian al-| 
titudes being framed , you. may by them inſert the 12 
Signes aſcending in this manner with leaſt trouble, 
though enough too. Piece out your horizontal line by 

a returning threed where necdis; and upon it proje& 

_ the amplitudes of the aſcending Signes from the South, 
amongſt the morning hours. They: muſt be protra-| 

Qed firſt upon a plain or paſt-board as the hours and Azi- 
muths were before, and from thence tranſmitted to the ho- 
rizontal line, and marks or knots ſet thereunto. Then| 
if the Meridian line be there all is well; bur if it be not 
upon the Dial ſuperficies , you muſt , for a time, draw or 
ſtretch one in the aire by a threed placed in theplain of the 
Meridian in ſuch manner as that it may receive what is now 
to be inferred intoit. Into the ſame Meridian therefore ,| 
by help of your Semiciccle, inſert the ſeveral Meridian al- 
titudesof the Ecliptick, and ſet marks at them. Afﬀeer this,] 
you may without any great difficulty ,- proje& the ſeveral 
poſitions of the Ecliptick , thus : Stretch a threed , fixed at 
one end to the point of the Gnomon , to the ſeveral marks 
ſet in the horizontal line, and at every ſuch extent Jet your 
eye repoſe the threed upon that point in the Meridian which 
anſwers there to the ſame Signe that the threed was extended 
unto 
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' [ding , ſetting upon each line the charaQeers of thoſe Signes 


|[ridian altitudes, which is eafily done for the beginnings of 
every Signe. For having their declinations before ſet down, | 


_ 


mm. 


[of any Signe d So is the Tangent of the angle at the Meridian 
| j E 
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LC in the horizontal line , ſo ſhall the ſhadow of the ha 


ſhew you upon the Dial, where the line for that aſcendent 
Signe is to be drawn. ,And ſo having projected them all 
(12 innumber) you may at the Eaſtend, among the morn- 
ing hours, write , Signes Aſcending with the charaQers of 
thoſe ſet upon each of them, which properly belong unto 
them : and, among the evening hours, write Signes Deſcen- 


LOS are oppoſite to the former, becauſe when any Signe is 
aſcending,the oppoſite is deſcending. - | 
Deſcending Signes then are put in by the ſame work that 
laſcending are. | 
Note that in Dials that look towards the North , you 
muſt by your Semicircle projet the ſame Meridian altitudes 
upward, above the horizontal line, and not downwards as in 
Dials looking towards the South. 


__ | 


9 For Signes Culminating. You muſt firſt find their Me- 


[then the amplitude is found by this proportion 3 As the Ra- 


you muſt, if they be North Signes , adde their declinations 
to the height of rhe EquinoQal, or to the complement of 
your latitude , or 1n South Signes, ſubdu& the declinations 
out of the complement of your latitude , ſo the numbers 
produced will be the Meridian altitudes of the beginnings of 
the twelve Signes. Secondly , you muſt ſeek what ampli- 
trades the Ecliptick hath, when the beginnings of the twelve 
Signes are in the Meridian. To which purpoſe alſo,the acure 
angle made between the Meridian that paſlerth through the 
beginning of each Signe , and the Ecliptick, muſt be had in 
readineſs: and they are theſe, y= 66 gr. ZoM. & mm x 
69 gr. 22m. zA.2w 77 gr. 44M. Sw 90 gr. 00m. And like- 
wiſe it muſt be noted, that any Signe from g to w being in the 
Meridian , the Ortive Amplitude of the Ecliptick from rhe 
South is lefſe then go gr. the Occafive. more. But any Signe 
from ,, to s poſlefling the Meridian , the Ortive amplituds 
is from the South more than 9o gr. the Occaſize lefſe. Now 


dius, is to the fine of the Meridian altitude of the beginning 
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| the Ecliptick from the South when that Signe that is as 


|| of the hours from Sun-rifing > as the Weſtern part is 


{length that are of equal or even number (and not odde) as 


tudes ortive of the Ecliptick when s & ware in theSouth are 
alwayes go gr. and if you enquire the ortive amplitudes of 
Aamazme, their ſupplements are the ortive amplitudes for 
x5 VX&, remembring the cautions given before. And the 
ortive amplitude of the Ecliptick from the South when any 
Signe is culminating is £qual to the occaſive amplicude of 


much diſtant from as the fore-named Signe was, is cul- 
minating. 


and Meridian altitudes bcing fitted, you muſt now ac- 
commodate your horizontal and Meridian lines as you 
did before for aſcending Signes 3 and then among the 
morning hours from a plain board or paſt-board , project 
your amplirudes into the horizontal line for the 1 2 Signes, 
and their Meridian altitudes into the Meridian line by | 
your Semicircle. And being thus prepared you may pro- 
ze& the Eclipticks ſeverally into your Dial ſuperficies , 
| and charaGter each line with .that ' Signe that belongs| 
unto it, and with the charaGer of the oppoſite Signe that 
151n Im Coli at the ſame time. | 


—— 


By belp of the Parallels of the length of the Day may be | 
inſcribed theſe that follow. 


ro Hoars from Sun-riſing. 1x Hours from Sun-ſetting. 
12 Planetary hours. . 13 The ſix Houſes that are above the| 
Hortz0n. 


The Eaſterne part of the Horizontal line is the beginning 


the beginning of the hours numbred from yelter-days 
Sun-ſet. Look then for any two parallels of the Dayes 


8, 10,12, 14,16: andifyour Dial be deſcribed upon a plain, | 
count upon any two of thoſe parallels the firſt hour from 
the horizontal line, and draw a ſtreight line through thoſe 


(ſet down before for every Signe )to the tangent of the Eclip- ; 
ticks amplitude at that time from the South. The ampli- 


| , 


C The Tables of the Eclipticks amplirudes from rhe South, | 
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two points: the ſame line if it be from the Eaſt part of the 
Horizon is the firſt hour from or after Sun-riſing ,if from the 
Weſt it is the 23 hour from yeſterdayes Sun-ſet.So the right 
line drawn through theſe twoſecond points from the Eaſt part 
of the Horizon is the ſecond hour from Sun-riſing,or from the 
Weſt part it will be the 22 hour from yeſter dayes Sun-ſet = Mp 
which are accordingly to be figured.. And fo of all the reſt. £ 
For the Planetary hours, chooſe out the parallels of the 
dayes length 15 and 9g hours; and in the firſt take each 5 
from the Horizon, 1n the ſecond each 
quarters Irom T £ 3 quarters , 
[and draw ſtreight lines through them if the ſuperficies be a 
!plain, the ſame lines are the Planetary hours , the Meri- 
dian being 6, the Weſt horizon 12. . But in all theſe, if the 
(ſuperficies be not plain, but either many plains together ; or 
one curved and irregular, you are to ſtretch a threed fo as 
{that you may ſee the two points for each hour before men- 
ttioned , and the point of the Gnomon all together upon | 
the threed; then ſhall the ſhadow of the threed in that 
poſition expreſſe where every ſuch hour-line muſt be drawn. 
For the Houſes, find out by your Semicircle , that point 
in the hour of 12 that is level with the point of the Gno- 
mon. If then your Dial be upon a plain ſuperficies, draw 
ſtreight lines from the fore-named point througheach ſecond 
hour point in the EquinoQial line on both fides 1 2; the ſame 
lines ſhall be the 6 houſes above the Horizon, and the Meri- 
| {dian line is the tenth houſe. But if: the ſuperficies be cur- 
ved, hold a threed fo as that you: may lee through it:the 
fore-ſaid two points of each houſe, together with the point 
of the Cnomon 3 for then the . ſhadow of.the. threed will 


ſhew to your eye where each Houle 15s to be drawn. +: - {; 
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14. Of the Riſeng, Culminating, and Setting of any fixed Star. 
| Suppole the ſtar to be Lucida Pleiadum. Nb 


| The declination of the Star Northward 15 23 gr. 00 min. 
the right aſcenſion 51 gr-4.2 m. Firſt then, get the Semi-| 
diurnal ark of the ſtar by this proportion, . As the Co-tan- 
gent of your latitude, to the Tangent of the ſtars declina- 


tion: So is the Radius, to the fine of the ſtars aſcenſionall 
E 2 difference : | 


f 
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[rable, in this manner. As the Radius , to the ſine of EG! gr. 


[of the angle between the Ecliprick and Meridian , to the 
| Tangent of the Echprtichs amplitude. 


difference , which being added to go gr. ( becauſe the de- 
clination is North;elſe it ſhould be ſubtraged)gives the ſtars 
ſemidiurnal ark. For London it would be 122 gr. 15 m. This 
caken out of the ſtars right aſcenſion leaveth (289 g.27 m.) 
the righe aſcenſion of Medium Celi when the ſtar is riſing, 
Or the ſemidiurnal ark added to the ſtars right aſcenſion , 
gives ( 173 gr.57 Mm. ) the right aſcenſion of Medium Cal; 
when the ſtar is ſetting. Then laſtly alſo, the right aſcen- 
fion of the ſtar, is the right aſcenſion of Medium Cali when 
the ſtar culminates. Now having gotten theſe right aſcen- 
fions , you may get the points of the Ecliptick , their decli- 
nations, and the angles of Ecliptick and Meridian anſwe- 


So is the Tangent of right aſcenſion , to the Tangent of the 
point of the Ecliprick anſwerable. As the Radins, to the 
fine of right aſcenſion, So the Tangent of 23 -, to the 
Tangent of the declination of that point to which the right 
aſcenfion belonged. As the Radius, to the ſine of 23: gr. 
So the co-fine of cight aſcenſion , to the co-fine of the acute] 
angle made by the Ecliptick and Meridian. 

- Then note,thar if the right aſcenſion of Medium Cali be in 
the ſecondor third quarters of the Equator, theOrtive ampli- 
tzde of the Echiptick from the South is lefle than go g. the oc- 


the altitude of Medium Cal: , which is the Meridian altitude 
of the Ecliptick. Ther again, ſay,” As the Radius, to the 
fine of the Eclipticks Meridian altitude ; So is the Tangent 


| In this manner allo may the appulle of any fixed ſtar to 


ſanding Circle, be computed and inſerted; If namely, the| 
fituation of the Ecliprick at that ſame moment be projeacd 


eaſive more: But if the right aſcenſion be in the firit or laſt] 
| quarters,then is the Ortive amplitude more than 90, the occa- 
[fave leſs. —— Having found Medium Coli, fay,As the Radius, 
[tothe fine of 23=; So the fine of Medizme Cali, to the fine 
lof the declination of Medium Coli. By this declination com- 
pared with the altitude of the Equator , you may alſo find 


any Azimuth, or Almicator, or Meridian , or any other} 


4 " | _C Theſe 


| j uns altitude. THE 
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C Thcle being found, will help to put in ſuch lines as ſhew 
the ſtars aſcenſion above the Horizon , Deſcenfion, and 
Culmination. The manner of putting them in, is the 
very {ame that was uſed before for inſerting the Signes of 

| the Ecliptick Aſcending, Deſcending, Culminating, fo that 

= 6 
more words about it will be needlefle. 
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Theſe are the principal things wherewith Sun-Dials are 
uſually furniſhed, If theſe be well underſtood , it will not 
be hard ro inſert the Coſmical, Acramychal, or Heliacal 
riſing and ſetting of ſtars , or any ſuch like requiſite. All 
the {everal uſes of each kind of lines is ſhewed by the ſhadow 


of the point of the Gnomon, as it creepeth along through 
them. | | 


_ 


CHAP. VL 


Let this ſtand as a briefer and leſſe troubleſome way , than the 
former : The Problem may be propounded , more generally 


then before in this manner. 
ID ; F a point be aſligned upon any ſuperficies flar 


9 Axis ſhall concur , how to -proje& the hours to 
thar point, and to ſet up an Axis after the ordi- 
nary manner to give ſhadow to them without any knowleAge 
how the Dial ſtandeth, in reſpe& either of declination or 
inclination. 

1 To the point affigned (upon any fide of it) by dire- 
con of your Semicircle-or other level, ſtretch out an hori- 
|zontal threed, ſerving for the horizontal line ; this horizon- 
[tal line need not be one dire& line , bur may be turned at 
[one or more angles , provided that it lie totally in the ſu- 
| perficies of the Horizon. } 95 

2 With a perpendicular; threed held up , project the Sun 
into the aſſigned point, and into the horizontal threed , and 
tie a little mark of threed upon the ſame horizontal, through 
[which the ſhadow-cuttetth, at the ſame inſtant alſo take the 


3 By 


tally laid 
ſuperficies, 
where the 
point aſſig 
ned is be- 


low the ho- | 


1izon, and 


ſa no bori- | 


zoutal 
threed can 
be fixed in 
equilibrio 
io3t, 


LR _ 


to doe it tof 


. Remember 
of emeMmy 
curved, one, or more, wherein the hour-lines and |; 
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3 By the alcitude taken, find out the Azimuth 3; This A- 
zimuth, what ever it be, is repreſented by the knot. 
4 Apply a paſt-board to the afligned point , and hold 
it flat that it may anſwer to the horizontal threed alſo, and 


| upon this paſt-board protra& your Azimuth by a threed ex- 


tended from the point afligned for the Center, to the mark 


| upon the horizontal threed. This done , 


s By help of that Azimuth upon your paſt-board , pro- 
tra& the Meridian line, obſerving the true coaſt, and quan- 
tity of the angel from the Azimuth : and to the Meridian: 
deſcribe an horizontal Dial. | | 

6 Applying the paſt-board to its place again , all things 
ſtanding right as before , project all the hours into the hori- 


zontal threed from off the paſtboard, and ſet marks upon the 


- | ſame for the points of each ſeveral hour which marks may 


be little movable knots to ſlip too and fro upon the ſamo 

threed. 

7 Proje& the Meridian point by a perpendicular threed 

upon ſome objett into that place whereabouts you imagine 

the Axis of the world would paſſe, above or below from the| 

point afligned for the Center. ' 
8 With your Scmicircle elevated or depreſſed (as it ſhall 


be required) from the point affigned for the Center , ac-| 


cording to your latitude proje& the pole of the world. 
9 Extend a threed-from the point afligned for the Center| 
to the poles of the world, which ſhall repreſent the Axis. 
10 By the point upon the horizontal threed, . and this 
Axis (either by your eye, laying the Axis to the hour-points, 
or laying the hour knots to the Axis) you may projet all 


| the hours and draw them ; Or elſe you may let the| 


Axis alone , and content your ſelf with the pole-point| 
projected into the Meridian , for if from the point aſſigned 
to be the Center or meeting of the hours and Axis, you ex- 
tend a thireed to.cach hour point in the horizontal line, and 
do repoſe (with your eye) the ſame threed upon the pole- 
point, then.ſhall the ſhadow of the threed give you that 
hour-line, and doe fo in all the reſt. F | 

11 Your threed or Axis lying/in its true fituation, you] 


_ [may eafily fit an Axis to the ſame poſture. If your Dial be| 


| deſcribed upon a plain ſuperficies you may then (by one ſide 


of 


_—c 
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|the Axis , is as it were the Apex of the Gnomon, unto 


| however {ituate whether contiguous, or ſeperate, and that 
! R . . . pa : . . 
without any laborious inquiſition of any of cheir ſituations, 


[or button) upon your Axis, unto-which (as repreſenting the 


A general way to projo& hours, &c. 
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of a Normal Square, applyed to a threed or Axis, and the 
other {ide lying upon the plain) find our the (ubſtile , and 
meaſure from it the elevation of the Axis above the plain : 
But if the Dial be deſcribed upon a curved ſuperficies you 
muſtbe content to fet up your Axis by the direction of the 
threed onely. 

12 This point aſſigned for the Center being a point of 


which all the worke 1s projeced. Bur if it be required to ſet 
up an Axis to ſuch a l{uperticies , upon which the Axis and 
hours will not meet in any tolerable manner , becauſe 
perhaps the Axis may be bur of very ſmall elevation above| 
the ſuperficies, and yet an Axis 1s required: in this caſe, ſet 
up any point (of wire,or ſuch like) of ſuch diſtance from the | 
ſupecticies, as that rhe Axis and hours may be diſtin&: And 
chrough thatpoint let it be required to make the Axis paſle, 
you have no more to doe but onely to projet to this point, 
as before, by letting the ſhadow of a perpendicular rhreed 
paile through that point , and noting che ſame upon your 
ho:1zoaral threed,, and counting that end of the wire as 
your Center, proceed as before , for the threed that lies to 
project the hours is a pattern for the Axis: _ 

This way 1sas general as the former, ſerving to proje& the 
hours upoa many ſuperficies be they plain or curved, and 


1a reſpett of iachnation or declination. If you will put in that 
furniture which 1s uſual, you muſt make ſome mark (notch, 


Center of che world ) by help of your Semicircle you are to 
projet the altitudes of ſuch great or lefler Circles as you in- 
tend to inſert; For which purpoſe you may make ule of an 
Aſtcolabe, or my Ruler, or rather you may calculate Tables 
for your owa latitude , which ſhall ſupply you with ſuch al- 
tirudes, as are requiſite to put in, in each particular. 

Propoſitions 1n the firſt way 1,2,3,4,5,6,7,5,9, 10,1112, 
Theſe are to project to an Apex. 

Propoſitions an{werable in the ſecond way,1,2,334 5657) 


8,9,10,11,12, Thele are to an Axis. 
| Vpon 


Upon a plain ( but not upon a curved, ſuperficies ) to make 
a Dial with an Axis, to any point aſſegned for the 


Center. 


Irſt, proje& a Dial to the point of a Gnomon, the pro- 
F jeive way ; then having afſigned your Center , from 

it, draw hours parallels to the prozeQive ones , ſo are 
you furniſhed with hours. For the Axis doe thus : | 


Note, That it muſtaſſe through the Center of the 
Dial, and muſt be parallel to that Axis that was drawn 
from the point-of the Gnomon. 


Now to ſet it abſolutely parallel, it muſt be remembred,} . 
that when the gnomonical Axis is repoſed upon the Center | 
of this new drawn Dial, it muſt alſo cover the new Axis;/| 
that is, to your fight, muſt lie juſt under it, and being li- 
mited to that ſuperficies you may the more caſfie ſtretch a 
threed from the Center, parallel to the gnomonical Axis : 
Or uſe your Semicircle being clivated to your latitude, and 
kept in rhe fore-named ſuperficies- 
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| - ., CONCERNING wiſe 
' EEFRACTED DYES 


JEST —I—F-al He Suns beames are refraged by any 


All upon. If the ſame be more denſe, 
ll or more thin and rate ' then the 


ſhine. Such bodies are either Solid, 
or Liquid: in both which kinds the 
| moſt common bodies are, -Glaſfſe, or 
== Chriſtal, and Water: FED 

. RefraQtions (as we are here to uſe them) may be divers 


fracting may be cither Plain, or Curved, and this either truly 
regular, ſuch as is Spherical, or ſuch like; or elfe various, of 
no determinate regular form. And likewiſe the Plain eſpe- 
cially (but the other alſo in ſome ſort) may be either Hori- 
zontal ; or otherwiſe placed, upright, or feaning. 

point of an Index ſtanding without fide the Peltucid be- 
tween the Sun andit muſt paſſe , either firſt from the Index 
[through the Aire, and then into the Solid, and fo meeting 
TWwich an opacous body, thoſe joyned to the out-fide of the 
tranſparent body , may there be terminated; and fo ſuffer 


L EE ASCE 


Medium _—_ which they firſt 
)odI 


wayes conſidered. Firſt, in Solid bodies, the ſuperficies re- | 


Again, In Solids Pellucid, rhie rayes of the Sun from the | 
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=—_— tract body that they fall 
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of Refracted Dials in Water. 


All theſe 
caſes are 
varicd ac- 
cording as 
the Index 
and opa- 
cous, and 
pellncid 
bodies doe 
ſtand, 


Many va- 
rieties be- 
ſides the ir- 
regularity 
of the opa- 
cous bodies 
that are to 
receive the 
lineaments, 
which of 
thrmſelves 
are infixite. 


|the Pellucid being interpoſed between the Sun and the point 


bur one refraction at its firſt entrance into the Pellucid ; Or 
elſe the Opacous body (upon which the ſhadow ot. the In-' 
dex ſtayeth, and pierceth'nofarther, butis made viſible) may. 


out of, the Pellucid body. 


Pellucid ; and ſo* the Suns beames 'muſt firſt enter into the 
Pellucid, and {ſuffer one refraction , before it comes to the 
point of the Index, and afterwards, either meet with an 
Opacoysbody, cloſe joyned to the outwird {uperficies of the 
Pellucid, and ſo ſuffer no mare refraQtion , but be there ter- 
minated ; Or elſe, If the Opacum ſtand ar a diſtance from 
the Pellucid , the Suris beames muſt agath paſle through the 
Air, and ſ{uffer-a {econd refracion (at their going out of the 
Pellucid) before they meet with the Opacous body, 'or dark 
{uperticies that ltayes them. 

Or again. The point of the Index may. Band 
Pellucid, and the Suns beames- be twicg,tefracted through 
both ſaperficies before they come to the point of the Andes! 4 


of the Index, and the point of the Index ſtanding between 
the Pellucid and Opacous bodies. 1 

Secondly, For Water, or any ſuch tranſparent liquid, che 
varieties are not ſo many, Becauſe the.ſuperficies of it , is 
alwayes level with the Horizon , and becaule likewiſe the 
liquid applies it ſelfe contiguouſly to the' Qpacous body or 
Veſſel that containes it 3 onely beſides one fraQtion,” the irre- 
gularity of the Veſſel that containes the Water is trouble- 
ſome. How the refraction by Water alone can be but one, 
which is at the Syns beames entrance into the water ; But 
the variety of projeQing the lines of the Dial is two-fold, 
according as the Index-point may ſtandeither within or with- 


ſtandat ſome diſtance from. the Pellucid; and 19; rhe Suns,| 
rayes paſſe out of the Pellucid into the Air again,before they" { 
come to the Opacum: By which meanes they ſuffer, a double | 
| refraQtion, | one at their entrance into, the other at their going 


Or further > The point of the Index may be within the | 


wittiout the 
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out (that is above) the Water. 

But if water be put into a Glaſſe or any ſuch Pellucid 
Veſſel, then may the varieties be as many as were the former 
of Solids in reſpe& of the fituation of the Index , Pellucid; 
and Opacum. Yea, and more, becauſe before , the Pellucid 


was 
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lation , or Geometrically by drawing.lines, how che hours 
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was {imple and fimular, but this PelJucid maxt or difiimilar 3 
So that the refra@ions are here: multiplyed into four varie- 
ties, or breaches (whereas the other had but two) cauſa ipſins 


Imixiones wel compoſitiones duorum pellucidorum : the firſt 


fraction is at the entrance into the Glaſſe ; The ſecond, at 


the going out of the liquid, and entrance intd the Glaſſe 5 
The fourth , at the going out of the Glaſſe into the Aire. 


ſuch an incomprehentibility, or innumerable number of diffi- 
culties in drawing hours, 1o many wayes, and quantities re- 
[fraced, thar it will be thought to. exceed the comprehenſion 
of humane reaſon to accompliſh it, eſpecially being ſo infini- 
[tely varied by the irregularity of thoſe ſuperticies that are to 
receive the lineaments : If all the cafes mentioned were in- 
[rermingled , there would be no end of varieties. 

And becauſe the quantity of the ſeveral refractions , at 
[their ſeveral incidences ace unknown , and althqugh rhey 
[were known, yet by reaſon of the irregularity of moſt Pel- 


{in quantity and coaſt unknown allo; In all theſe regards, 
it is altogether impoſlible to give any Rule, either by Calcu- 


ſhould be delineated. * | ” 
In Water ( indeed )) where the ſuperficies is both a true 
plaine, and alſo lying truly Horizontal , the varieties will be 


YT GO LOI FRY 


may be more vulgarly had (being more obvious) and the 


above the common apprehenſion and performance. And if 
[this that is eaſieſt be ſo eſteemed off , what ſhall the former 
{ſo difficult) be accounted off, being involvedin fuch a in- 


numerable number of various varieties. : 


Now all thele complications of infinite varieties, gather 


| 


the going out of the Glaſſe jnto the liquid ; The third , at| 


And thus 


[ 
1 


: : | WES th \ Ceſſuty be a 
[lucid ſolids, the angles and coaſts of incideriite would be| poin, not a 
4 ae oOfr 


[altogether unknown, and in that regard, the refraQtions both; 4. 


fewer , and ſo the work more eafie. But of this, I will ſpeak! 
afterward peculiarly , becauſe things neceſſary in this kind| 


way much more ealie in it ſelf, though commonly alſo| 
[thought to be exceeding difficale, being eſteemed as a rarity | 


(a) 2 
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may the 
varieties 
be ſtill ang- 
mented, by 
making re- 
fraftzons 
through © 
more pellu- 
cides at 
once, 


By the way 
nite, that 
the Index 
mult of ne- 
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Of refracted Sun-Dials in Water. 


FT How to draw then by the Semicircle , and. Plainiſphere, - 


joyntly together. 


| x "THe refraQions to all inclinations or altitudes in water 


' 1 muſt be had, as I have framed a Table for that pur- 


Altitudes to each 5th.gr. 
of the Quadrant. 
"Tre Ab 1. Refratted 
tztudes, Altitude. 
gre -| g&'® 8 / 
o [41 28 
5 [41 42 
io |42 26 
i5, 143 37 
20 ]45 14 
25 147 13 
30 [49 32 
35 152 © 
| 40 [54 55 
45 158 oo 
go |61 12 
55 164 32 
60 168 oo 
65 173 32 
70 [73 09 
75 178 49 
80 |82 31 
85 [86 15 
| go |go oo 


1 


Veſſel, or otherwiſe repreſented with threeds conveniently) 
| by help of a Paſt-board ſet upon the Gnomons top, and by 
help of the North and South-points, you may projet each 
$*. or xo. Azimuth , and make mark: in the ſame Hori- 

zonta[|} 


poſe, which is here inſerted. 
TH Tat of Refratted 


2 The Veflel that holds the wa- 
ter, may be of any faſhon, regular 
or irregular , it matters not, but it 
muſt .be furniſhed with every 10 
or 5. Azimuth as need ſhall be; 
the manner whereof in briefe may 
be this. Set the Veſlel fo upright 
as it muſt ſtand when the water 1s 
init; And aſſume a point for the 
South , andover againſt it (in the 
ſame Horizontal level) an other for 
the North , both oppoſite to each 
other in relpe& of the point of the 


Gnomon , which muſt firſt of all} 


be fixed ; that is, having taken one 
point for the South , in the ſame 
level with the poinr of the Gno- 
mon : (for to it, an Horizontal line, 
is firſt to be drawn in the Veſſel, or 
elſo,cxtended by a threed)from that 
South-point extend. a threed , out 
right over the point. of the Gno- 
mon : which will find the North- 


point on the other ſide of the| 


Veſſel. 
Afterwards in the Horizontal 
line ( drawa round about the 


— 


— 
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Of RefraGied Sun-Dials in Water. ; 


zontal- line for each of them. This being done , by the | 
Semicircle , find out the Zenith-point in the Veſſel, that is, ! 
apply the Ruler to the Gnomons-point , and- holding i it ups | 


Veſſel: now ſtanding ( and as it muſt be juſtly afterwards 
placed) in this poſture. Then laſtly, if you lay a threed 


and ſo' to the oppoſite point of each Zenith (two being al- 
wayes oppoſite, one to'another , and may well go together) 
you may repoſe this threed upon the Zenith-point lately 
found ; So ſhall the umbrage of the threed ſhew all along 
the Veſle],where the ſame Azimurh is to be drawn ; And the 
ſame 1s to be done in all others. Or without drawing, or pro- 
jecting either, threeds may be fixed for Azimuths from the 
| points in the Horizontal line to the Zenith. 

3 Theſe things being thus prepared, it is left to chojie 
whether the potnt of rhe Gnomon ſhall Ilye alwayes hidden 


are very different,and therefore muſt be treared of 1n ſeveral, 
[as two diſtinG caſes, | 
I hen the Gnomon 3s hidden all under Water. 

N this caſe you are not 'tyed at all how full to make your 

Veſſel, onely be ſure to cover the Gnomons point, it mats 

ters not how much, whether more or leſſe , for both are as 
one. Then for the line of 12, that is already drawn , being 
the ſame with the North and South Azimuth,but the reſt muſt 
be inſcribed by points feverally fixed into each particular 
Azimuth, the manner whereof may be this, 

Upon your Plainiſphere lay the Ruler to any Azimuth , (as 
[the 60th.) from the South , and there fee what degrees of the 
Ruler (or what Altirndes) each hour-circle cutteth, and write 
them down in a Table ; Thus doe upon every rob. or 5. 
Azimuth ( as you ſhall think fir) making a Table of all 
thoſe Altitudes , -or interfe&tions, Then coming ro the 
Table of Refracions, and tocach particular Altitude of your 
Table , finde amongſt the Refrattions, how much belongs ro 
each of them, and adde the {ame to theAltitude(before found 
by the projettion) particularly, ſo ſhall you have turned the 
Wi Altitudes into refraged ones. 


- Afﬀter 
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right rhere, the foot of it will ſhew the point required, for the 


to each Azimuthal point , and to the apex of the Gnomon : | 


in Water, or elſe ſtand above the Water. Thele two caſes 


— Ow m——C— 
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1 After allthis, : come again, tqiyopr Vellel,, and with: the | 
Semicircle inſert. each particular refrated Alcitude into his} 


proper Azimath whereto.1t belongeth,,, {a ſhall you have 
points in cach Azimurh.,. for ſo; many, hourg as the ſame A- 
amuth is capable off; Having .rhen theſe, helps, through 
each point. belonging, (in every particular Azimuth ) to- the 


| ſame hour,. as ſuppoſe the hour.of 9, draw one continued 
[curved line;, which muſt ſerve for, the: hour, of .9 a clock, | 


fo through all the points: in every, Azimuth ſerving for 8, 
drawn one continued line, which muſt 1a like manner ſerve 


for the hour of $ a clock 3; and fo. do. for all, thexeſt. The 


Horizontal line will be about 37 gr. below the point of the 


Gromon , {0 much, namely, as che Horan refrain 
cometh anto., andup to this Hormzontal line ({ and not any 


gdef) muſt the curved hour-lines be drawn. The coaſts} 
Oo 


North and South will. be oppoſite (in the Veſſel) to thoſe 


| of the Heavens, in the ſame manner here,,as they are in ather 
Dials. This work cannot be done by projecting the hours | 


with help of an Axis, as in,.other projeCtions , for neither | 


the rayes from the eye , can poſlibly fall upon the Water, to 


proje& in the ſame manner that the Suns beames doe,(which 


in dire& projections is not requifite, bur in refractedit is) nor 


the projeftions made by the Suns beames themſelves, (thangh 


| of the ſame hour-ciccle) will be the ſame ia faſhion, che Sun | 


ſtanding in ſeveral poſitions to. make this projeQion , as 1n 
one inſtance'in a right Sphere will ſufficiently appeare : For 
in a right Sphere the Amis (as all know) muſt lye parallel to 
the Horizon, or ſuperficies of the water, andthe hour of 6, 
will be the ſame with the Hornoatal lice;z, IE. therefore we 
ſuppoſe ſuch an Axis an a round Spherick concave, Veſlel , 
full:of water to be laid from one fide of the Veſſel to the 
other, and the Sun to riſe or fet_ in the Equinoctial., which 


is grove: tothe Axis, then ſhall the hour of 6,0r the one half | | 
of the Horizon be projected dipping down ( from eath,paint | : 


of the Axis projected by the parallel. raiſe of the Sun).ſo 
much as the Horizontal rekraction. comes to (about. 37'gr.) 
whence it muſt follow that this: prozeGtion. of the Horizon 


muſt dip moſt under the Axis in the projected Equinottial| 


Circle,& nothing at allunder the two ends of theAxjs,which 


concur with the fides of the concave Veſſel, whence the Sun} 


being! 
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| the Axis, and the line of 6, will appear initheſame Veſlel in 


[each hour , as they ought to. be. .;And. therefore that way 


{reaſon of infinite remoteneſſe)makes requiſite lines yet-)the | 
[eyecannot in this kind perform what the San'doth;, becanſe 

|ir being alwayes-neer | to: the ſuperticies of - the water ,' doth | 
{receive diſtances from ſeveral parts of the ſame ſuperficies of | 
[different quantities greater and leffer,&1o the rayes paſling | 
[from the eye doe: make' ſeveral angles of tnchnation''and | 


{mane diſtance doth not, but is- thereby.:freed- from it; *So 


Of RefraGted Sun-Dials n Water: ; 


being in the AquinoGual , .as wemow ſuppoſe. it -t0 be, the 
Axis :and:Horizdn or 6iaxlock line, »x2 a 00M Veſſel would | 
»: pope ty i Fi of ah | £13 bf: 2 « {16137 IH 


i + bv 


But again, af; the Sup, bring qut. a ES As 2 
'one of the Tropicks , .and:there be;{uppoſed to-riſe and ſet, 
then ſhall the Horizon. or hour of 6.4,.he projeated; ſo bythe 
Sun, as that a ray from, the Sun. + 4h the middle, point of 
the Axis ſhall project: the Horizon, in-chc Jowelt point; which 
loweſt point will be in.;the projected Tropick.,;.and nor in. 
the. Xquinocrial, as. the former projection was-, So.thar now 


the form of 2: 0 b,: whereas before it; was like & £ b, whence 
firſt it is evident, "that an. Axis, cannot; project, Gin all poſi-/ 
tions of the Sun to the Axis and water ).one. ſingle line for 
by an Axis is in;;this work; to be. xrejeced. as, unſervicabl, 

Secondly, It follows allo, chat (though the Sun ſhould ( by 


conſequently ſeveral refra&ions,'which the 'Sun by his'im- 


that the hour-lines cannot be-projefted (by help of an-Axis) 
with the eye it the {ame-faſhion - that the Sun requires', -yor 


yet if they could, would they berof any uſe;/ as'is before 
| ſaid. 
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Of Refratted Sua-Didle in water. . 


{aid ,-Thirdly;:Apain it folows., - thata. poinr onely (and 
nota line; 'of part of: the Axis ) t6/to:be uſed for a Gnomon. 
Fourthly , That the inſcription ofthe hours, 'muſt needs: be 
done by finding certain points through which they are to be 
drawn ; One . way we wrt PO_ 1s naw delivered, 
This former.way ſuppoſeth the refractions to be ſingle 
ade + Mecahad br w a Horizontal level, and to be don 
alſo  arcording ps inclinations. . | - 


How to*wake the hgars cloſe right with the Horizomalcircle. 
ee agertr” EY 


| Ou muſe firſt draw the refragted Horizontal Circle ,| 
which is all one as if you would draw 'the 37% Al- 

- micanter (for about 37 gr. is the Horizontal Refra- 

Qion , and ſo much therefore muſt the Horizontal Circle 
dip under the point of the Gnomon in the water) (o that I 
need ſay no more of that. Then may you divide this Hori-| 
zontal Circle inro fach parts or deprees. as- the ſpaces of an 
Horizontal Dial:will-require , -aud into thofe diviſions muſt 


tal line nothing needs be drawn, for itis of no ufc, the point | 
' of the Gnomon will never grow higher. Likewife it will | 
be moſt convenient to fill the Veffet with water up to the 
brim , in this cafe here propounded 'where the Gnomon lyes 
hidden under water, and fo alfo to make the brim 37 gr. (at 
moſt, but fewer degrees is beſt) above the pornt of the Gno-| 
mon, which your Semicirthe will doe; for by theſe means the 
Sun ſhall have free accefſe to the Dial ſo long as it is above 
the Horizon, which otherwiſe will not poſfibly be. 


| And here note , That if the Refraced altitudes be inſerted 
| into your Semicircle , -out of the Table of Refractions in| 
water, and-{o made into a. Scale ar Limbe ; if this (Lfay) 
be done,. thea may you immediately , (without turnimng| | 
your dire& altitudes :nto refraged, according as tis. pre- 
icribed in the precedent pages) put in. the ſame things in| 
| the ſame manner and quantity, if you count theſe alti- 
_ tudesin your refrafted{cale(and not in the common limb)} 
and accordingly doe inſert them all your threed and| 
plummet hanging upon the altitudes taken in the fame 
icale Sq will the former labour of turning one into _ 
| | other 


— 
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the ends of your hour-ltines ram. ' Alfo aboye this Horrzon-| || 


Ty Ty ® 


| filled with water,and in thar ſituation ter} It be xed, till your 


| water, for to that altitude you muſt draw an exart- trac Ho- 


|bcim be juſt in 


} 


{horizontal Fhandpperoeang © che DT or elſe PN Frag 
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other be taken quite AWAY. , And fo much will ſerve for. 


this firſt caſe, when/the\Gnomon is quite covered under | 


The: {econd follaws, which 1 is 


WATCF -: 


W ben the point of the Guomon flands, above the 7 ater, 
x Per Planiſph. 2 'Per projed. Ocularem. | | 4 


He Gnomon being ſet, ' and the- Veſlel fitted ( as is. 

a before preſcribed) with Azimuths convenient , you 
muſt ſer the Veſfel upright according to'the {elf- 
poſture that you intended 1t fhould have when” tt” 5s 


ſame 


work be done at the leaſt. 
2 Next you. are to confider how high you _ fill it with 


riz6rch fine upon' the fides of the Veflel, the very lame that 
the edge, or ſuperficies of the water will make whey it is 


filled up to it ;* This is neceffary tobe donefirft: aSalfo you | 
|} muſt draw another horizontal” Th 
[Veſſel , which muſt be in equ 
| Gnomon, and this'will be (moſt conveniently) the-very edge | 
[of the Veſſel, that ſo the Sun(all the time that iths aboye 

| Horizon) may have accefſc to the Gnomons point ; and thew 


"!2bvut' the fides of the 
kbris” with the point 'of the 


the hour too , both which cannot be , vunlefſe the 'Veſtels 
uikbration with the Gnomons point." 

3 Between this brim'of the VeſſeF'; and the water horj- 
'zontal line , is part of rhe Dial.to be drawn,by dire& projeQti- 
on; And below this, namely, where the water flecth up, is 


to be drawn the reft of the' Dial by refradted projeaion'; | 


And accordingly we are to give diſtin& Rules for both. | 
4 For the upper part, it may be delineated either by the 


it with an Axis. 
2 S120 3 ri 
6#;0;. j 
BY Planiſphere, Saitek cleeandace FRY bo 
every hour, upon every Azimuth:iAndiby che Semuicce , 
you may put: them anto the ripht Azimuths,anddo from pognt 
to _ draw thehour-lines tif]/you come done to the  watgt 


.. 


horizontal Z 


P 
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horizontal line; And for the upper iends of the hours to make 
them falltrue into the brim. of: the Veſſel, .you muſt doe as 
before in the former work was-done. That is, you muſt deſcribe 
| (in the brim or horizontal line of the Dial ) the ſpaces of 
an horizontal Dial-;-and' in tho{e) points ior {paces muſt the 
hour begin to iſſue forth. - So again, for the lower ends of 

the dire& h6ur-lines” tb find thevery points into which they 


[.But if the Veſſel be not regular, - Or though it be, if the fitua-|/: 


ſhewed, you:may corpus ic whether you, will by projeRtion}| 
| as [ have ESFapROty ſhe ; and fo yo, eat! 
| | downward winro the water horizontal-line. 


P 


| "THe ſecond way is (without the Planiſphere) by projedi-| 
| on. And this is done in the fame'manner that I have often 
y © | heretofore ſhewed, either by an Axis, and horizontal points; 
[or elſe by the AquinoGtial points , and for theſe you need 
draw no Azimuths , orel{e, by: Azimurhal points; put - into 
twoAzimuths,which only.are neceſlary to be done] need nor 
therefore make repetition of it here again. So then the upperiÞ|u 

if part of the:Dial above the waters deicnbed. +... - i. | 
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© 6 The lower refraged: patt which lyes within the water, | 
| may alſo be done tworwayes7 either by the Planiſ] phere, and ' 
Seneteele,: Or v cl! TT Projeltion” alone., 


= woo x By the Plenifpbere 


Quck how W's each, hours elivated upon every Cacki po 
z1muth as is deſcribed in the Veſſel, & by the Table of Re- 
tirafionsturnedinto refrafted altitudes; as was before ſhewed; 
So theſe two altitudes may be called , The firſt ,, The aire6 , 
and the'/later, The Refrafied altitude. Or when you come to 
inſect theſe by your Semicircle; for the dire& aleitudes , .you 
may 'count them upon that limb- which'is' divided into equal 
degrees, and the refracted altitudes - you may inſert by that 
J/ limb ;' which is made for" refracted altirudesby water. 
|And ſo you muſt underſtand me whert E bid yot!'to put in the 
[dire& altitude, and the refraed altitiide, rhatiis;-to count 
the ſame altitude in'thedire& ; or equally graduated limb ; 
land 1n+the limb of refeaQions); -and/fo 'you' ſhall need no 4 
|Table of refrations, becauſe this new inſerted limb performs | 
ef [| the- uſe of the ſame Table' immediately,” without any turning | £ 
lof one; altitude into another. Both altitudes We'are here to 
{uſe:Firft, therefore, we ſuppoſe the Veſſel ſet-as it muſt ſtand 
when it 18 filled with water, and in this fituation; look-what 
| Azimuth you mean to deal with , or into which you intend 
to.inſert the hour-points, - from tho ſame Azimuth foredin 
[\the water horizontal line, and in the true horizontal level , 
land Juſt alſo under the point of the Gnomon, which is to ſay 
[Juſt in the Zenith line (or from the Azimuthal point in the | 
water horizontal line to, or direaly towards the interſe&ion 
of the water horizontal plain with the Zenith line) ſtretch a 
threed , and (having firſt put upon it a-bread that may flip 
up and down , orelle a ſlipping knot may be put on after- 
wards ) there faſten it: After this is done , by help of the 
Semicircle applyed to the point of theGnomon;puit upon that 
threed (as being the Azimuth) the dire& alritude which you 
jmean to inſert, and thereto flip your knot or bead ; then 
/again from this bead down unto the ſame Azimuth , drawn 
upon the Velſle] fides,proje& (with your Semicircle or Rulers 
edge applyed thereto) rhe refradted altitude; and there make 
& 0 a | - 
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| in other prozefing of hoursſo bere do thus. Make two points 


| and the like muſt be done in other Azimuths.alfo for the ſame 
| hour-points. Then laſtly, having found poiats for every hour, |. [| 
| you may through thoſo points draw the hour-lines , ard fo 
| faith up the Dial in. every particular. - - © or. - 


p | Ut. naw the Veſiel muſt be filled up to. the water: hori- 


| Of RefraGed Sun-Dials mW ater, 


pow infer). runs the ſame work:you, are to doe forall the 
hours and their altitudes that . paſſe chrough. this Azimuth; 


MR _ Withautthe Pluniſphere; by projection. 4 


 z0ntalline,& be inall points firted as when it 15 really to 
they che hour of the Day,which being ſo prepared you 
ſhall need ro jnſcribe no Agimyths at all inte: theVellel,but as 


for Nocth and South, and {ct the bour-paints upon the brim 


the Axis upon tholc points,and wich ſome ſtile or dent make 
a mark where the point of the Gnomon is repoſed through 


WIPE 7 f VEE FY "ou FP . n nd. 


fo with the Gnomons . point, 


zontal line which 15 3n; equil 


or if there be npne drawn in the:: Veſlel , ſet threeds there| | | 
round abhaut, it., as the manner of ather-Dials: hath been ,! 


and into them inſert knots or hour-points) and erect. an 
Axis as in ather Dials 3 Then proje&( 26 you uſe to doe) 


the water , upon the fide of the Veſfel, which mark ſhall 
lerve for ane pojat through which tg draw - that ſame hour. 
Then removing your eye a. little. higher ar lower , fill repole 


the Axis upan the ſame hour-point , and mack again the] 


place upon which rhe point of the Gnomon ſeems to lie, 
tor this alſo will be another point through which the ſame 
hour is to be drawn : Thus remove the place of your eye ſo 


a mark, for in that mark muſt the haue (whole altitude you 


ofthe Veſſel. which you take ta be in xquilibrio with -the| 
Gnoamons-paint ( however poL. thoſe points into. the hori- 
1 


often, and doe the ſame wark ayer , until you have found 


points ſufficient to finiſh the draught of the whole line ; In 
the ſame manner you muſt find points , and through 


| them draw each of the other hours. This kind of work is 


neceſlaxy for that part of any hour which lyes under the' 
water, but far the part above the water, that is projected! 
at one view, as hath been before ſhewed ; for that not 
going down into the water at all is freed from refraQtion. | 

Remember 
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|| Cnomon, and to the hours, onely you muſt remember to 
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| Of Refradted Sun-Dials in Water. 3 | 
|Remember alſs/ that your: Axis mult alwayes go above the | 
GCnomons-pomty and keop' in the Aire, but at vo hand gee 
down-into- the water. \'Fo-' the water it may goe, and be 
faſtned below-too"in thewater, butimy meaning is,you muſt 
' | not then projeft by that- part of which is within the water.) 
| becauſe the refraftion will--decetve:you. And be careful 
| that the proje&ing part of the Axis/(namely, all that which 
lies above the water ) do Iye at the true Elevation of your 
Pole, and that you proje&onely by that ſame pare. And 
thus have we finiſhed theſe two caſes, which were to ſhew: 
How to draw hours in a Veſlet of water ,, where the Gno-| 
| mon ' yes within the water ;: of where it ſtands above It. 
| Now if befides the hours any ſhall (in theſe: two caſes, 
{ defire- 3" vs 5 


To pat an the other furniture alſ, 0. 


_þ $ fs may in -breife doe it thus. It muſt be remembred | 
& tharall furniture is to be put in by the Planifphere, and 
Þ | Semicircle , as T have already ſhewed'3- And that all things] . | 

| that way are put in by altitudes, fſach as in cach kind rhe 
Planiſphere will help unto. The very ſame: manner of work 
is here again to be uſed, onely in the firft caſe you muft 
' altogether uſe refraced altitades; and in the Jater calc”, 
| you muſt uſe both direc; and refracted altitudes zone after ; | 


7 


the other. d | 

For the firſt caſe then it will be as edſic as if yu: were to 
work in the way heretofore taught by che Planiſphere., | 
applying the Ruler of the Semicircle! tro the point of the 


{count all your altitudes in the refraced limb of the Semicir- 
cle and not in the common limb of equal degrees, becauſe 
all, both Gnomons-pont , -and hours, are under water ::and 
this will be enough to admoniſh concerning the firſt caſe, 
where all things are totally refrated; Or you may put all 
in by the Semicircles projecting upon the Azimuths, not 
hours, as followes in the other way. . Then again; in the 
ſecond caſe, where the work 1s partly dire&, and partly; 
refrafted. So much of your work as is. above water may be 
I / farniſhed with dire& projection as hath been ſhewed ' here: | 
Fj tofore in the uſe of the Planiſphere and Semicircle. Bur for; | 
Tf the} 
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off RefraSied $ Ds, 17 Water: 


the other-part which'is below in: theater, there are, ſeveral 
wayes to be uſed; but thebeſti wilt-be:oo projet. all ypon 
the Azimuths/thar werear firſt preſcribed: to he; dangpen 
[the Veſſel: fides and (forall . wilk-be:'cafiegowhereas / ot! 

wiſe they willbei very-: hard. : Having then bythe, Planiſ. 
Pphere found: ſuch altitudes upoiti:the.. Azimuths; as are re- 
quiſite/, you are then)prepared ito /put the; fame in 3. but it 
muſt be by uſing the 1ame ;way that was, before; put in pra- 
ice for: the: inſcription of the hours: namely, thus. Let 
your Veſſel have no water: atall-init ; but, yet ſet tque., as 
hach been: before -prefcrtbed;z; Then, from, any. Azimuthal 
[point in thewiter horizontal-line:,.to the. interſcion; of the 
|water horizontal fiiperficzes/, with: the. Zenith-line falling 
from the point of the Gnomon , ſtretch out a threed and 


{bead: Then look whar altitudes you have to put in, ( for 
parallels of AqumoGal, or. Almicanters,/or Sections of the | 
Ecliptick, wack the Azimaths, or any ſuch like) the ſame muſt 
{be put into the threedfirſt,, by, applying the Ruler. of _ the 
Semicircleiro:»the Gndmons-point;;, and fitting it up. rill (the | 
fide of-it-alfo.ctouching+the :threed ). the, Phammet hang at 
the dire& alritufle 'of the equallimb.,' « 
the threed, where the edpe, of: the Ruler croſleth:ir , ſlip 


|the Semicircle to this knot , and keeping it ſtill there cloſe to 
fir, lifr-ic up-till choPlummer, id the endor point of it, keep| 


you:.the:point of the refracted altitude.required. Thus doe 


put-upon that Azimuth, and then. goe, to. anothtr Azi- 
| mln and doo there:too, unzill you have done as much as 
you defire; 'Fhen laftly,through every correſpondent point; 

draw ſuchlines as you require. This is the ſum of what is to | 
be done in: this Cafe. 


And note hee hs: if; it Ms: lo that the Alticudes of ſome 


faſten it there\\:and upon 1t let be put- a flipping knot or| 


to that point of |" 


q 


your knot -of: bead ,\afterwards. again}, ,apply the edge of | 


h alſo:m the; Azimuth whereto ,the- threed , is annexed , that | | 
[part of ir} mean which. goes.21p;to / the. fide of the Veſlel [| 
jinto the water, :fo ſhall the end-or point of the Rulec, give| = 


ail you have found -all the points of ſuch things as you mean | 


things: cannot be' had upon the Azimuths by the Plani{- | F* 
La (ſuch as are thoſe things that. concern the motions | | 


of | [ 
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|| This way I have given. as the beſt, via diate nhaiPhaniſphere 
| FE {will not doe (as 1 ſaid) his'part-' ihive-thereforc:added'this 

{| note to help forward tho buſiffeſe, & thavall may{be che ber-| 
| | ter-known,or underſtoed:;at leaſt, I wilt add mother direction 


"of Refratied Sum-Diale 6 in Water. | 


| "GE the Ecliptick) i in ſuch a caſe;you may (by hy Dani 
-phere?) find in what parr the- Ecliptick-cat&anyhour Cir- 
"tle 'as 15: ſhewed*before in the uſe of * the Planiſphere, and 
*-+thereto apply the Ruler' of the- Planiſphere”, *which" will 
- ſhew you in what Azimuth this ſhall og 
(Fay) of the Ecliprick: with the ſametour:/ Aft 
you pat in'that ſame Azimuth into: the inn: line 
and proje& it into the Veſſel, you ſhall find the: ſame 
point of interſe&ion wittbthe hour , and'through that 


doneifor all the other points of (initerſe@ipn. And:/this 
' you-may doe without finding what altitudes the Ecliptick 
hath upon any Azimuth , which-I beleeve the. Planiſ: 
phere will not doe very well : Therefore, in ſuch caſes this 


+ direction may be ready , orelfe take'that wayiwhichis ad- 


24625 2:73 bag. 


TD here, which every one may refuſeoruſe atihis pleaſure: 
| ſhalllike. And this mn projedtively: -without the Planiſpherc. 


wes * , 


{| muſt be, and having the Axis. and the hour points found and 
© | placed aseven now they were, you may.on-tho projecting ſide 

|| (that is on that fide on which you do ſtand when you projedt| 
Tany point from-rheGnomon to theVeſlel,or on that fide which]. 
F | the Sun is on when it caſteth this ſhadow)from ſome ſuperiur 


Oy . 
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'as he 


Therefore, now again, fill your Veſſel with water as full asit 


point of the Axis(or.from the ſupreamipoint of the whole axis) 


> 07 wang O—_— 


by. help of your ao and eh tic knots upon the Came! 
threed for marks; Then come to proje& the ſame knots,| 


: [which is done by repoſing with your eye thoſe ſame knots 
| | von the pale of the Gnomon, and in that poſition, both} - 


point muſt the: Ecliptick Circle" 'paſſe3 3 -The:like may be| 


© J6yned ro this, if you think nor. ; fauch of your: Tabour | 


*whereto that ny will pup YOu. i 5: i 4363-4 ang | 


ſtcerch out a threed,and with your eye repolcit it ,and the Axis| 


_ thole | 
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by Refrebted S un-Diols in Water, 2 


(with ſome bodkin -or dent) make a mark , for that muſt 
be the projeQed point, anfwering to, that upon the threed 


| | from whetice it. was-projeced : In the ſame manner . are the 


other points: to be prozected., and marked, and ſo. you are 
todeal with other hours too, onely for each of them you 
muſt place anew threed,. and facniſh it with knots, as be- 
fore was done. This may ſerve for direction in this way ; 

Other wayes a man may find out of himſelf as neceſſity ſhall 
put him to tit; and therefore I ;mnonnpe NO more 


here. 
-anely, af allother Circles, fuffer no refrafion by water, 


ſcribed in preparing the' Veſſel for the reſt of the work , 

- both for hours, and other furnitare , for in both theſe 
their help. & requiſite. -- But when all inſcriptions are 
made, if they prove cumberſome to the.reſt of the work, by 


out. 


| | becauſe they all ſtand perpendicularly to the ſuperticies 
ofit; And therefore they are already put in, as is pre-: 


4 
Ee 


thoſe points will be repoſed allo. , upon the fades of. — 
Veſſel within .the water , Obſerve: therefore, where thoſe 
points are repoſed. by the eye , and. upon the Vellel. fifes | 


As concerning Fra a , it may be obſerved that they 


1: EE itover full , my _ then in ſuch caſes be  viped | 
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: THE WHOLE ART 


O F 
REFLEX DIALLING, 


Shewing-/the way to draw all manner of Dialls 


which ſhall ſhew the hour by a Spot of light refle&ed 


from a Glafſe upon any Cieling , or other Objze& 
whatſoever, without any reſpe& had to the 


| Axis of the World , either 
projected or refleed. 


AS ALS © 


| Whether the Glaile lie parallel to the Horizon, 
or oblique unto it. 


TOGETHER WITH ALL NECESSARY 
FURNITURE BE LONGING OY 
THEREUNTO. 


All performed by aneafie Inſtrument fitted 
with lines to that purpoſe. 


BY JOHN TWYSDEN, M.D.C.L. 


LO NDGA. 
Printed by R. & W. LEY BOURN. 


AM. DG. LIX: 
% 


: 4 * <5. g* "22 . i - <7 ———_ 
p \ 4 83; A - ian $5 4 THER — + wy Jo 
=1- yo __ (3 


_—_ 9 rg ro Tony rn te 
bg » __— 


Fe OP wr 


/ 
WH 44 
, /; SOUIGOOODOSIIIOOOIGS/TO, LAN A 
WH 


TU UTTTTTTO 


ll ltliillhdlllllilildsL11L 1) ILL 


/, AA 
, 
[] 


Is 


V / 
/ 


__ 


V. 


j ILLLLANILLY 


_ 


OILY. OY. VC I ROSIE 


OOOnO 


DDS 


ed 


A(OEQR(EBZFLFLETRELYEGY QIETRVE( EET ELEI EEE CGEEEYBIVY 


DJDQB 


ISM ded bb £4 v SAGA MII  IOIISIAS GIO AGO SOS FOTOS AP 


-- WA A GA AC MAG HM I I I MAAS AIAN 
WY GW GO GM A AAA GY GM ANA AG GU GAS GAGA AG AG T SOT OOGASO 


rn ets 


LL LETT ET 


wm 


: | 1 m_ <pme=aſ—=—_y 
6 Uk 


Wd 


% 


RY 


-- a... 


"I" 
-— - 


(444 
On 4 
a” a 
P_ 


Fa? 


= WO OT > >. >. I. Wn. I. 2. I. >. —_ 


JJ % = ———————— ———— — —_ —— CC — C— — 
—_—_—_— —— — — — — — RR 


RR 


— 


SQIDIIDIY 
OOINNES 


J 


SSN 
x. b, 


IDIDD 
& 


ASOODOOIYHSIOISOOIOO! 
DJ 
WIS 
BD&LL2 
% 


VS 


= 


DS 
NZ 
7 DID k 


JD 
W 


% 


WO 
J 


DEIODRBS 
TIN 


6 297 fo 2 amby 2g 


k 


"0 AAGAME TEGSAA REA SYELIOLELLE ADP 


+ _ Youy baldyſwp *7 


COOOMALDDANDOOSS 


SDIVS 
JW IX Y OJ 
JDRNEE 

INT 


VS "$9905 0 mem 2792 * ' D'i-* 

: 1204 Tuoſ 18 uno?) 99 gia 
n prpunxe kama bing * T'H 
— P2244 eommopudead TH. 

ways 5 2yimu 247. 91 


01 pamafiadel 1. 4aY 205 719Panal ed 
| 21 fo 24nq71d 991 47190 11 Tut] t- "'x 
bu LG LLOAUL AL ALGLLULLADBELL A AMAA PH AHA | \h 
A Earn u roo Gr I LILLIE ror ant AOL I A TGLALS A: LIE ASL a IV i = 


—N 4 
NM 


0" 
/, 
SA /\ 


F 
- 
"— 


1 
* 


EESOODODQDODDOURODDOIOICIVES 
I RRRRVDIJRBDRDDSS 


Gs 
þ 
Wo 


—— _  —_. 
4 Pa © 


: 
[| 
[ 


| 
| 


SO SSI BIS A/AGGVTS/ G11 SOI1/44 / 
SA ODT III SMS SAI TC ALLALS, 


WAISADA GI SGOSGIIOOAGIIOSI OS OI GA SS GCASSS 


SEAS" AG CIVAEFA SCA; 4 ACCLECI/ GAY, ( 
SAS SS ALIAS HAAR AD 


CAAG TODO MAT ASIA GA LESS SS. CAM 1 hy ae ed dt 2g 


VO IIAS, 


CES SGI ES ILLL 


j IEC(AALFLIALTFAICEIEE BOFSIE MEE EITETOAFEFES BEFECFOIGATFOFECELEVRV7 


> QOOSOSRISDIDDSOOOS SO IROSOSISOSOBSOOSORAASOQOODISSO 


F 


; 
/; 
14 
/ 
/ 
/ 
7 
V 
V 
"7 
G 
/ 
Þ 
/ 
/ 
/ 
'V/ 
s/ 


h 
W. 
Y 


A GAA OA AM AAAS OA GO AMAA ACOG er oo 


AFL F#,7 PEG Of FF AIAN WAA ARLY FLIES, - x I 
AA AO RAID AL AAA SARA 17 PEE Aa 
MAPA AVALOLALAL AL AAA CAC ARE BANS $95 465" 


A 
- 


« i \ 
%. 


TXT APO VU AP OVAL 
"WAV IX2X f ; AA, TYYUL, A / 
4 f q 20151951107 OOH, 


LN 


COLNE ALETS OTE 


1 @.,'s ” ; TAI, TIF LU ATE FO UE TTY TICS ETD 


_ AY | IL Wo even ee i * f. 
| | : 1 7? lng” » 
how M0 
WJ * XK 


- p I 
. 
g : 
; k - 
\ 8 { ' j f ; 
' \.\ ; c PEST! \ 
$ 3.5% : y 6 : 
k *} " , {: 43 3 
we c : rw 1.4 = io,1 
4 Þ FF 4 e330 DE ny z 1 
4 gt þ ODOT A+ 4 3s Bs > pg ; 
d Seo 4. hr 4s Hh x 


Eid; 0 408 (59 101 


ol ITUOTUTG AH OG 1 / ol 3,135 0 "0 "hl WANT 
Rau. . 11 4 'Y PF r \ ® 
1, 


* 


\\ 
7 a5 7 
- ” wo 
Sa. \ 
+ . \ 
- % DJ. \ 
W& 
. 
S 
\% 
. 
% 


CAELATEFEFEBREFE PIETY 


bY ned” "AX 7» 


£292 RE ee EL. LR 


a at 


Eon prone os mow =—= j - dog Rar renee” Eoy.oh gm ———_ i - EE | ; > 


| PR | lt ,i mn $ U lt *® .aH of 40 MG & Woo +8 EEE dn - 


_ up = _—_—_ 


27 o 
| 4 
” 
Eh. : | 
F | . 
Y | 
| | . F 
oo | | 
- - 4 
£4 4 
| .* 
Sn - T 
5 
L 
L.-- . 
Py | | 
| F 
s . 
d, 
, 
| 4 1 
f P 
[2 * : 
» 
pp Y 
+ 


1 
k q 
. 
% 7 ; 
. 
* - 
. 
7 v7 \ 
4 ; 
: *at | | 
% 
. 
| . 
.I$g 4 | 
4 >, 
va - | 
of, 
” 
. ” 
: SIE» / 
[”, cf 
£6 


* ; 
. 
. 
, 
- 
* 
& h | 
% | 
. | 
" ' | 
bs, : ; | | 
: " - 
; x 
"6 »% 4 L | | 
[#] | 4 
» 
. þ f ; ; | 


by "——_ n gu bs As 7 AS Ay 1þ PO Os OT WA A I i LEE ES en ERS wy ' Net vo 
PF or Aids 9 ig Rs I © , I IG BH $ TM. n 


Rolex Dialling 
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The Deſcription of the Inſtrument. 


ACN oy: Et there be a ſtreight Ruler of Wood, or Braffe 
$%þAWY made A G, the length, breadth, and thickneſfe, at 
XAFS diſcretion : about — middle of It , or neerer to 
” theend A,let the hollow B be made large enough 
t© OS alocket of Braſle, into which the Glaſſe muſt 
be fitted, and fo that the fiducial edge A B C , may be 
imagined to patle through the Center of the Glaſſe, when 
1t is tixed. Omn the other fide, asat F, may be made ano- 
ther bollow, like that at B, to the end you may uſe etther 
edge of the Ruler, as occaſion may ſerve, to the end of this 
Ruler muſt be added another at right angles CM, made 
[moveable, yer ſo ſupported by a brackee E, behind, that 
[ze may ſtand ſteady at right angles , and unto this lee there 
| |be finted a flipping focket with a fiducial edge þ7; let the| 
| piece C M be divided as a tangent line to. the Radius B C,| 
and of that length rhac ix may contain about 47, or 48 de- 
which you necd not divide beyond 45. On the other 
K M, to-a ſhorter Radius, let the ws line be con-| 
prunbry to 6.4 degrees , or thereabout 3 which will be farre 
enough for moſt Dials of this kind , the whole repreſenting 
jj ewe tides of a ReRanguhy ParaleHlogram, or Carpenters 
{quare, the one legge longer than the other , all which by 
the _ annexed, 1s eaſily enderſtood. Y 
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 Precepts far the ready Uſe of this Infirument. 

"Arft., in the place where you intend the Glaffe ſhall Iye,| 

mike faſt ſome picce of Wood or Braffe , exa@ly Hort- 

. Zonal, untq which you may joyn ſome other large prece 

'of Board, Paſtboard, or other, it matters not, fo as it be 

made to ftand firm. , and Horizontal, till the Dial ſhall be 
inidhed , and then taken away. 


; += n- Second- 


oo ili————— 


Reflex Dialling. 


, Secondly, Having upon any part of your fixed piece of 
Wood made a mark , over which preciſely ſhall be the Cen- 
ter of your Glaſle , upon this mark as a Center deſcribe ſo 
much of a Circle as is neceſſary , to as large a Radius as the 


Paſtboard will give way , and cha the Sun ſhining hold up 
a threed, ſo that the ſhadow of it may paſſe through the 
Center of your Circle , and mark where it cuts the Cir- 
|[cumference, and at the {ame inſtant take his altitude , and} 
find his Azimuch,either trigonometrically, or by ſome Aſtro- 


| |a& for the performance of all things neceſſary for the ma- 
king theſe Dials, and the ſolution of. all .other Aſtronomi- 
cal Problemes , as that commonly called Blagraves Jewel, 
now put out, every way much amended, and altered by Mr. 
Fobn Palmer , ReGor of ECfor 1 in Northampton Shire my 
eſpecial friend.) 

Thirdly, Having found his azimuth, ſet off now the South 
orEaſt line , by help of a Scale of Chords made to the Ra- 
dius of your "ray deſcribed Circle , we will take the 
Exampleot an Eaſt Dial ; As for Example, in the latitude 
of 52 deg. 15 min. 1 obſerved in the Tropick of Cancer the 
Suns altitude 15 deg. oo min. By my Aſtrolabe I find his azi- 
muth, then from the Eaſt, or fix.of clock line was 1 9 deg. 


ward, but becauſe in this Example the Meridian could not 
be expreſſcd, I ſer off 19 degrees upon my Circle to the right 


ſhall repreſent the E aſt azimuth. 
Fourthly, Your Eaſt or Meridian line, if; it may bs being 


made to Oblique Glaſſes) the AquinoGial ,'or for as many 


'of the Suns Parallels as you pleaſe , I have made choice of 
| the diſtance upon the Horizon , and Tropick of Cancer, for 
in a flat roof two are enough, becauſe the hours will be| 
freight lines , otherwiſe if the roof be concave, conyex, or 
any way uneven, it will require the finding of more points, 


| 


labe : (of all projections of the Sphear, I know none fo ex-| 


or. 71 deg. from the Merida or Midnight line North- i 
Coaſt, and there through the Center draw a line which 


thus drawn, have recourſe,to your Aſtrolabe , or by Trigo-| 
nometry find theſe enſuing things. Firſt, for all neceſſary | F 
young which will come upon the Dial , nd the Suns azi-| 
'muth , and likewiſe what altitude it hath iu that hour, and| 
azimuth , do this for the Tropick , the Horizon (in Dials| 


CLIC 


Write theſe down, as in the Table enſuing. In 


K |: 
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Reflex Dialling. 4 | 
Wag In the Latitude of 52 degrees, 15 minutes. | 
Diſtances from the Eaſt| In the Tropick of Canter. 
on the Horizon, | Hou, Azim.from Eaſt, Suns Altzt, 
Hours deg, min. NH. «=. DÞ. «- 
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he Suns Azimuth, Altitude, and Amplitude, for every hour in the 
Aquinoctial and Tropicks,calculated from 50 to 56 gr. of Latitude. 


_—y 


.504.00"Tro.B/t HE quinottial| Tropick vp |Horiz\|Lat.5 1 d.oo'Tro 0-S\Equinoltial Tropick yp | Horiz, 


urs Azimn Alt. Azim Alter. | 4zim| Altit. Hours Azim Alcit. Aﬀtim Altit. Azmm| Altir, | e 1712p 
3% 2400. 37 4. [37+ Fn. I. "I-13 36.38 
26.19 8.48 ; 5 j26,10\" 9.14 | I9.02 
15. 361 7.47;00.00|00.0 6 [15.18 18,03, 00.,00|00,00 00,00 

4 $3927-I5 11-36| 9435 7. i4.20n 27:2011-45 9, 22 I9,02 

8 7-31] F $12 4-09 I8.20 ©) ſer 36.38 

20, 12/46. I5137-:8|27-02,49.16| 6.24\52-33} 9 i21-2045.53j37.50 26.25/49. 40] 5-38[52-09 


13 7+2 26,5447 $ 5.00 33.5062.04|11 +3066, O9|: 10 (38, 37|54-04,53+25133- 02.62.10 0.57 [65.50 
60. 3861. 02/7 0+44| 3 $.23}75+45[15» I8 78. -24] II 61*-31(60, 09.70, $57137-26/75-49|14-20178.14 
I2 90. 0062.30 90,001|39.00/90.00/I1 5.30 [90.00 
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Þ.;2 4.00 'T yo. lo Eqninotial "Tropick ve. Ms fee Lat.53 d.oo'Tro. -S 2Equinoftial) | Tropick, vp Horiz, 

| Wor: | 124m Alrt.| Azim Altit, eAzi.je eAlti, eAmp| HoureAzti. Alt. eAzi. A Altit. [A=5n eAlti, Ampl, 
[37-23] 1-50 36.14] 4 [37-21 2,26 | | 35-52 

F [26-01] 9-41 4s | 18.47] 5 [35-523 10,07 y 18433 

5 [14.59]18-19j00,00]00.00 00.00], 6 [|I14.4918, 34 00.00 00, 00 00.00 
3+439/27.25|I1-55| 9.10, 18.47] 7 |3-18227.2812,05: $, 58 18.33 

8.19|36-37,24-28]17456| 36.14) 8 | 9-03 36-28 24-45, I7, 32; 35-521 

q {22.16 45+31 38. -I4 25-48 49-24 4+5J315T, 46 9 23-1245, 0838. 37/25. II lager 4-27 Fle23 | 
jo [29.41/53-26(53-46[32-13|62.15[10,04 65.32} 10 [40-42 52.47 54-08, 31,25 [65.19] 9-1165.15 

Ir [52.20/59-16/71-13(36-29/75-53/13-1 278.05} 11 [63.05 58-23 71.27/35.33 75+56/12-2477-55 
90.00'6I. 3090. .o0[38, 00/90-00!14. 30 90.00], 12 190.0060,3090.00/37.00 [34 240 g90.co 
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.54 d.oo Tro.S|./Equinottial Tropickvy Horiz/ Lat. 55d. oo' Tyro S|£qu winoftial Trepick vp |Horiz, 


urs Azim Altit-| Azim\ Altit, Azim Altir. Ampl. Howr« Azim, Altit Axim 'Altit. Azim. Attit.\Ampl, 
[37* «I9]} 3.03 | 35. ZI 4 137» 16] 3+39 J5-I1 
4 25,42|10-33 | 18.19] 5 [25-32/10.59 1 (18,07 
6 \I4, 20,18. +49 *y Co 00.00 | | ; CO.00,| 6 14.00 19.04] 0,00 pope x 00.00 | 
7 {[2.499,27. 3112.14] 8:45) 8.19] 7 j2-13927.34|12-23| 8,32 _ 118.07] /\ 
$ | 9-47136-14|25-02) I7- 05) 35-31] $ -[10.29 36.08[25,19|16,40 25.110 / \ ; 
g [24- 06:44.44|38., 58 24.34 49.30 3o2T FI.O2! 9 125» -0044.19139. 19]23.56 49-31] 2. ui SH | | 


10 41-40|52+08|54. 29 30, 36/62. 23 $8-1864.58| 10 [42.3651.28|54.50[29, 47 62.38 464.41 
11 63448|57-29]7 1-49, 34s 36/75. 59 11.25/77-46,| II [64- +2856. 35/71-53]33-39 76-02 10. 2749. 371 ; 
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Lat.56 d.oo' Trop. S | e £quimotizal | _ Tropick wy | Horiz 
Hours | Azimut | Altieu Aim. | Altit. Axim, | Altit. | Ampl. 
4 37-13| 4.15 34-51 
5 25,21 | 11.25 | 18.55 
6 wet 19.18 ©,0 |©0.00 : | ©00.cO 
7 1.3191 27.36 12.321 8.19 | | I8.55 
- I1.10|35.57 | 25+435 | 16.14 34251 
9 |25e53|43-53 39-40 | 23.17 49.33] 1-50 J0-20 
10 |\243.3r1|50,46z 55-9 | 28.58 62,31]. 6.31 | 64.25- 
Wi [6x8 55-41 72.5 | 33-43 76.5 | $29 77-29 
I2 90,00 * 57.30 90.0 ' 34.00 90,0 I 10,30 00.00 
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Aving gone thus farre,your next work will be to faſten| 
your Glaſſe in its ſocket, to what obliquity you pleale, 
| at adventure, and ſo to order all things that the Cen- 
ter of your Glafſe may be dire&ly over the Center of your 
formerly deſcribed Circle , and the heighth of the Center of 
your Glafſe equal to the thickneſſe of your Inſtrument , ſo 
that the hollow part of the Ruler encompaſſing the ſocket, 
the fiducial edge may paſſe through the Center of your Glaſs, 
which you may mark with a little ſpeck of ink, till your Dial 
1s done. 

The hours are to be drawn in this manner : Firſt, get the 
points where the hour-lines ſhall cut or touch the Horizon 
in the cieling, by which poifts the Horizon it ſelf may at the 
laſt be drawn. Theſe points you ſhall get, as in this example 
in the latitude of 5 x deg. oomin. when the Sun rifſeth at 
four , Ifind by the Table annexed in the Column belong- 
[1ng to that latitude , that his amplitude or.diſtance from the: 
|Eaſt Northward is 37deg. 19 m. Place therefore the Radius 
of your Inftrument to that amplitude or Azimuth marked 
before un your circle upon the horizontal board, & the ſocket 
{being ſet to the Suns altitude, which is 00 deg. 00 min. .ob-, 
 [fervewith your eye where the fiducial edge of the ſocket in 
the point of interſe&ion with the altitude , will be refle&ed 
from the middle of the Glafſe, which you ſhallfind alwayes 
in the ſame Azimuth if the Glaſſe be horizontal : but if the] 
Glaſſe be oblique to the Horizon , the refle&ion will {werve 
toward the Pole Zenith of the glaffe more or leffe as the ob- 
liquity is. Hang a threed or fatten it in any place , fothar 
| holding| 
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{if need be, and if you will allo,for 9,10,11, and 12, working | . 
by the Amplitudes of the ſeveral hour-lines , as you did by 


| to draw it. 


|I refle& the ſocket as before was ſhewed. This you muſt re- 


[ſocket in the glafle being narrow , you ſhall lay a (broader 
{piece upon the narrower, and having found it in the broader 
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holding it between your eye and the glafſe, ic may catch 
this refleed ſocket where ever it comes, and where it cuts 
the threed tie a ſlipping knot. Now a threed extended from 
the Center of the Glaſſe , by chis knot, to the cicling, ſhall 
touch rhe point where the hour-line of four is to cut the Ho- 
rizon. In like manner, you ſhall find-the points for 5,6, 7,8, 


the amplitude of four. A line drawn through chele points 
ſhall repreſent the refleted Horizon, if you ſhall have a deſice 


Then laſtly, go to your Table for the Tropick of Cancer, 
and in the Azimuths marked in your Circle , an belonging 
to every hour you inteud to draw , place the Radius of yous 
Inſtrument , as before you did for the interſe&ions of the 
hours with the Horizon , and move the ſocket in the upright 


ing to that hour you intend to draw, which you ſhall find in 
your Table calculated for the elevation of the Pole from 
50 deg. to 56 deg. and with your eye refle& it by help of a 
threed hung up any where, and held beeween your eye and| 
the Glaſſe in the ſame manner as you did the —_ Horij- 
zon , and where a threed extended from the Center of the 
glafſe by the knot touches the cieling;s that is the point for 
that hour , and a line drawn from thence to its correſpon- 
dent in the Horizon , ſhall repreſen the line where the re- 
flefted {pot of light will be for all the yeer. 

As for example : In the latitude of 51 deg. oo min. I find 
by my Table that' the Suns ampliqudgor azimuth from the 
Eaſt Northward in the Tropick of s 1s 37 deg.1 9 min. at the 
hour of four. There 1 place the Radius of my Inſtrument, 
and move the ſocket to 1 deg. 13 min. the Suns altitude in 
that hour , then the Inſtrument remaining jn this fituation, 


peat for ſuch hours as you intend ro draw , and finiſh your 
Dial if you think fit. | 
C Note , When you cannot readily find the image of the 


(which will ſoon be done) keep your eye upon it till ſome 


| 


— —— 


Ruler of your Inſtrument to the degree of altitude belong-| 


body 
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body removes the broader Glafle , and you ſhall eaſily find it 
in the narrower, for there abaut it will paſſe. | 

Note alſo, That if you find not your latitude in the Ta- 
bles., you muſt work a proportional part, in this manner : 
[Suppoſe 1 deſire to draw a Dial 1n the Latitude of 51 d. 32m. 
and would find where the hour of four interſe&s the Horizon 
I find not that latitude, but find 50d. oo m. and 51 4. 00 m. 
[In 50d, oom. I find the amplircude at 4 h.oo m.1s 37 d. 24 m. 
In 51 d. 00m. it is 37d. x9 m. their difference is 5 m. As 
therefore 1 d. 5 m. : : 32 m. will be to 2' 40”; which bein 
ſubdued our of the amplitude belonging to the latitude of | 
50 d-37, 24, ſhall give you 37d. 21' 20”, the amplitude re-| 
quired. Or, adding it to the amplitude of 51 d. oo m. you 
ſhall find the ſame thing. pe 
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CHAP. IV. 


He parallels of Declination,of Altitude, the Azimuths, 


like, commonly called, The Furniture of Dials , may 
be eaſily inſerted. by this Inſtrument , if any man ſhall deſire 
it. Though to ſpeak my own judgement, I think theſe kind 
of additions rather for ornament thqn uſe. Firſt , becauſe 
they aro many of them in their own nature difficult to de- 
ſcribe , being ſe&ions of a Cone , and muſt therefore be 
drawn from many points which hath ſome difficulty in the| 
performance , except where they fall out to be Circles, | 
which caſe will only, happen where the plain paſling by he! 
vertex of the Cone makes right angles with theAxis, there the 


Proportions of the ſhadowes to their gnomons,and the| 


common ſe&ion is a Circle. If the plain touch the Cone, it 
will be a Parabola. If it cut it, an Hyperbole. Laſtly, If it 
neither makes right angles with the Axis, and neither cuts, 
nor touches the Cone, it will be an Ellipfis, or ſtreightlines, 
as the Azimuths in a flat roof. 
- Secondly, becauſe when they are drawn, every Aſtrolabe 
'will reſolve the problems more truly then they will. 
I might adde a third reaſon , becauſe the multitude of | 
lineSoften hinders thoſe that are not uſed go them, to tell 
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| the houre of the Day, which is the chiefe uſe of Sun Dials, | 
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point of the Axis gives the hour. 
Yet, leſt any ſhould think this Inſtrument imperfe&, T 
| hall ſhew the Deſcription of ſome of them , and leave the 


reſt to the Induſtry of every Man. 


CHAP. V. 
The Parallels of Declination. 


Hele are of as great uſe as any, becauſe the two Tro- 
picks being the parallels of the greateſt Northern, or 
Southern Declination may ſerve to limit or bound the 
Dial, and for them I need adde no new Precept , having 
before in the third Chapter taught you the deſcription of 
the Tropick of 5. The Tropick of 41s deſcribed in the ſame 


manner by help of your Table, placing your Inſtrument to 


horizontal Circle ,. and refle&ing the ſocket being before 
placed to the due altitude. If you defire the intermediate 


or by any Aſtrolabe, you may perform it exaQly enough for 
this purpole. = ES 


— 
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CHAP. VI. 


\He parallels of altitude are inſerted after this manner, 
not much differing ſrom the. former. Suppoſe, I would 
' inſert the 20*f. parallel of alticad®. Move the ſlipping 


ſocket to 20 degrees in the Ruler, and the Radius being 
placed in any part of the horizontal boord, refle& with your 
eye, by the help of a threed , and a ſlippinng knot, the image 
of the ſocket , and carry it to the cieling , do thus till you 
have found as many points as you pleaſe,through which a line 


drawn, ſhall repreſent that Almicanter. 
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<ſpecially in thoſe of this kind where the ſhadow of _ | 


the Azimuth belonging to every hour , and marked in your| 


parallels,either you muſt take the pains to Calculate Tables, | _ 
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CHAP. VII 
The Proportion of the' ſhattows to their Gnomons. 


WW Heſe are no other then Circles of altitude to a deter- 
| T mined propor tion,& may thus be ſet on.Coafider firſt, | 
what proportion you deſire to expreſſe. As for example, 
| [I defire to know when the ſhadow is double to the Radius. 1 
take in myCompaſſes the lerght of the leſfer Radius of my In- | 
ſtrument,and upon the upright Ruler from oo d.oo m. mea- 
fare that lengrh twice , you will'find the Compaſſes to fall| 
gpon 63 deg. 3o- tm. to that degree and minute, ſet your mg- 
veable focket, then your Inſtrument being placed as before is 
|taught. viz. That the fidacial edge of it, paſſe through the 
'Center of the glaſle, remove it upon the horizontal boord , 
from place to place, and teffe@ ſeveral points through which 
draw a lite, At all times when the ſpot is mthat line the ſhadow 
of all apright thing whatſoever,ſhall be double to their length; 
by which means you thay find what heigth any Steeple or 
the like is,* by meaftring, the fhadow of it. In the fame 

mznner ciny al other Proportions be inſerted. 
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CHAP. VIII. 
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To qput in the Azimuths. 


I Ook what Azimuth you defire to expreſſe : as for ex-| 
1. ., ample, I defire to put 1n the 1oth.. Azimuth from the} 
| - . | Meridian. Firſf, upon your horizontal Circle, mark that} 
lAmuth,, and next examine what alritude the Sun hath in| 
that Azimurh, in any parallel you think fit, or which is moſt 
jProper to he made uſe of, and to that altitude fet the ſocket} 
{and place your Radius jn the ſaid Azimuth, © then refte& the] | 
image of the-ſocket., and carry it to the cicling, it will meet] | 
with the parallel if you have wrought truly. , there make a| 
mark. Do this for the Horizon, where the Sun hath no alti- 
tude, and mark the refle&ed point, through thoſe two, draw 
a ſtreight line, if the Roof be flat, otherwiſe you muſt ſeek| 
more points. After the like manner may the unequal hours, 
| | | | the 
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| the degree of the Sun that culminates, and ſuch like, be in- 


Ruler may be within the Room, then applying it over in the 


b m— 


: Reflex Dialling. 


ſerted , which I leave to the induſtry of every PraQiiſer to 


perform. 1 ſhall now ſhew a ready way by this Inſtrument, | 
to make Dials to a flat Glaſſe , theſe precepts hitherto being | 
fitted to glaſſes that lye aflope or oblique, whether convex; | 


flat, or concave. 


CHalk = 


How to draw the " SURRY "Rs fo a Glaſſe that lies parallel 
to the Horizon. 


Þ 


O as you are direGed in the foregoing precepts , only 
inſtead of refleGing with your eye,you may now place 
che Radius of your Inſtrument, ſo that the upright 


Azimuth given for that hour , move the ſocket ro the alti- 
tude of the Sun 1n that hour, and from the Center gently cx- 
tend a threed, which ſhall ſhew you one point , do this for 
as many parallels as you defire, if the Roof happen not ta be 
flat, otherwiſe two are enough. | 


For example, in the latitude of 5x deg. 3o m. Idraw a| 


Meridian if I can, which is likewiſe an Azimuth , and find 
thatin the Tropick of Cancer, the Sun will then be 63 deg. 
oo Mm. high, to which I move the ſocket , and gently extend 
a threed by it to theRoof which ſhall give the point required. 
Do this for the Aquino&ial , and through the points found 
draw the hour-lines. 
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|[FORTIFICATIONS: 


Written by F. T. M.D. 


EE ts 7 | 
A table for the eaſie and ready Delineation of all regular For- 


tifications , wherein the number of Baſtions exceed not 
15, aud may farther be continued. Appliable likewife , to 


a ww. 1c mm ww . 
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irregular Forts. Wherein the Cartine is aſſumed 3 60ſuch 

parts as the face if 240. That is, the Curtine to the face is| 
as 3 0 2. | | | \ 

'H ave madechoice of thoſe numbers for the || 

denomination of the meaſures of the Cur- 

| —=V)| tine and face, rather then what I find 
y I | uſually done to determine them by yards, | 

= or feet; for this reaſon among others. Be- 


cauſe Authors generally agree not what 
number of feet ſhould be allowed to the 


ly 


Curtine , ſome aſſigning more, ſome leſſe. Yet moſt giving 
the proportion of the Curtine to the face as 3, to 2. Now 
that proportion being obſerved in theſe Tables, it matters 


not what their meaſure is in yards, or feet , but let that be}| 
more or lefſe, it may ſtil] be called 360, and the whole Fort || 


deſcribed by a line divided into 100 parts , which may 
ſerve as a Scale for that purpoſe, in which all fractions of 


yards or feet are avoided. 
Polygons 
'& 


FTA - 
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| | A ſhort Treatiſe of Fortificationy. | 2 


Polygons Veg Ve vikg vis vOL | IX | X. |_X1. of XL | XUL( Xiv. | XV- | | 
| quanta 8 385 | 484_ | 587 _ 6594 $02 913 |) 1024 | 1130 | 1249 | 1357 | 1463 | 1573: | 
Polygon pntertor | 544 | 569 | 587 | G©2 614 624 633 | 640 647 649 652 654 
þ Neck or Gorge, 92 | 104 | 114 | r2x | 125 132 136 | 140 143 | 144 146 147 . 
I Wing, | 37_| 87 | 95 | xor | 10s [12 | 114 [ig | mo | 121 [mz | 123 
Hh Jo wog - 17% 1.838 12g [138 143 | 147 | 149 | 150 | 151, | 159 | 166 | 269 
> | || Capital lone, | +97 | 207 |_216 | 223 | 230 | 236 | 241 [ogg | 248 | 253 | 256 | 260 
> Angle of the Po-d. m,\d. m.\d. md, m.jd m.d. m.jd, mg m.(d. md. m.\d, md. =_ 2 
d ligon, Ee 99 coſios oc[120 oof128 34/135 ©0140 00144 00147 w7- 150 volr52 12 154 17 156 00 
Angle between = "Og Bb 
the wing prolon-75 00|13 0|67 3065 20163 45/62 3061 3060 4160 53 5157 5xrfp7 © 


ged,and the face, 
Angle "between | | 
the Curtine and|45 00/54 co6o 0064 17/67 3oj70 oogs ooſp3 815 0076 og9'77 o8[18 ©0 
Capital line, 4 WE if | 

Angle made by 90 "_ ny O00 FI be 2 00/40 0036 oe|za © 44/zo 0927 4lzs 42/24 oO 
| the two Palygons! ; | Y: 
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CHAP. If. 


|} The uſe of the preceding Table in the delineation of a 
regular fort of five Baſtions. 


= Irſt, Having prepared a Scale of equal parts A B. Take |F;g. 4 
F upon it 454, which I find in the cell of Semidiameters, 

to and underneath, in the row of Polygons. With this 
b\l| length as Semidiameter , deſcribe the Circle AFBE: then |Fzg. 1. 
z5\}| on the fame Scale take 569 in the rank of Polygons interior, | 
& underneath 5, which will reach on the Circle from B to B, 
| & ſhall divide it into five equal parts according to the number 
of Baſtions propoſed. Aﬀter ſet off from the point B, BI, 
equal to 104, which ſhall be the Gorge, or Neck, from the 
point I,ere&a perpendicular I H,I H;,to the line B B,makel1 H | 


a —— 
— 


's, fl 87 parts in your Scale, which is in the cell belonging to 
el. Wing. Laſtly, make BG 207, which is your Capital line, 
us and drawing H G complete your Baſtion. After the ſame 


manner may you finiſh all the ſeveral Baſtions of this, or | 
'SIl|any other Fort, working according to the meaſures belong- 


-.|||1ng to that Polygon you defigne to fortifie. 


| But becauſe it may fometime fall out that you cannot 
o readily find the Center of your Figure, by reaſon ſome houſe © 


lor other obſtacle may intervene, fo that you will be troubled 
If I] to draw the line A G,upon which your Capital line is taken, 
nor perhaps know what angle it makes with the Polygon 
[interior continued : though in truth, that angle,is alwayes | 
equal to half your angle of circumference. You may make 
= | D uſe 
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A ſort Treatiſe of F ortifications. | 

uſe of that cell in your Table that ſhews the angle made be-| 
tween the Wing continued, and the face (viz.) GHF in 
the figure , which in our example will be found 70d. 3om: 
this being ſer off -n both ſides, you may finiſh your Baſtion| 
| without help of the Capital line. Which done, draw lines 
parallel to the face of your Baſtion, delineate your ditch, | 
which is to be made round about your Fort as 1n the ſecond} 
figure appears, which is the {ide of a Pentagon fortified. 
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CHAP. IH. 


Aving thus finiſhed your Fort, you may farther ſtreng- 
then it with Half moons or Ravelins , Horn-works , 
| Redoubts , and the like, according as the place ſhall 
require, or the number of Souldiers you have for defence will 
| _ . [pemmur; 7 
A half Moon hath either relation to the Curtine , or 
 [Baſtion, and in the ſecond Scheme are marked ?. That which | 
hath relation to the Curtine , is properly called a Kawelzne , 
a and that-at the point of the Baſtion a Half moon. A Raveline| 
| [is drawn in this manner. Divide your Curtine into two parts 
by the perpendicular zo: from p the middle of your Wing 
draw po, po, and from o their point of InterſeGion ſer 
off 0q equal to the Wing of your Baſton HI, or there-| 
about, andis left in part to the diſcretion of the Engineer , 
asalſo at what diſtance they ſhall be made from the Curtine| 
or Baſtion : but diſcretion is to be had,not to make the angle 
of the Raveline too acute , but ſo to proportion the diſtance, | 
that the angle may be neer, or equal to the angle of the 
Baſtion. | 
The half Moon is alike with the Raveline , but that it 
hath relation to the Baſtion ,, and is drawn after the ſame} 
; manner,all which is plain in the ſecond figure the half Moons 
being marked ?. 
Touching your Horn-work,it is moſt conveniently defend- 
ed from the face of yoar Baſtion, which if you intend to do, 
then make H F equal, or neer equal to G L your line of de- 
fence, and draw F F which ſhall be equal to I 1, your Cur-| 
tine,& let mL the Curtine of yourHorn-work, be about a ring 
| part of II, but ſomewhat more(v:z. 130 ſuch parts as your] 
| Curtine| 


%, 4% © 


Fzg.2. 


——— & . . - 


"4 4 
+ I } 


[Lamar 


this figure is not known by which the meaſure of the Capital 
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| Curtine L 1, is 360, or more if you pleale, to 150, and from z 


the middle of F F ſet off 20, 0, equal to 65 of your Scale, & 


| draw 0 11,0 L,right angled at (0) then ſet off the Angles F kS, 


each of them 65 degrees as you would have the angle of 
our Horn-work contein : draw the lines FS, F S. Biſe& the 


| angles S F F which ſhall cut off F Kequal to m1 the Curtine 


of your Horn-work. Of which k 2, k x ſhall be the Wings. 


CHART .TY. 
_ Of Irregular Forifications. 


 —. irregular Fortifications , I can give no new 
| Precept 3 only in general it is to be known, that it is 
| beſt, if poſſible, to reduce them to regular forms. But 
if the place will not permit it. Take the plot of your place, 
and obſerve whar angles are made between the ſeveral fides 
thereof. Then look in your Table in the cell of the Angles 
of Polygons, and ſee to what Polygon the obſerved Angle 


|| comes neereſt, and make thar Baſtion according to the-mea- 


ſures belonging to that Polygon, and ſo of the reſt : ſoyhall 
you have unequal Baſtions, but alike defenfible. Wherein' 
likewiſe it1s to berore, that if the two fides of your interior 
Polygon be of Inequallength , the Baſtion is beſt framed 
according to the mealures taken upon the ſhorter fide. | 
As for Example , Let it be required to draw Baſtions to 
the ſides of an inordinate Hexagon, whole angles are as they 


are marked in the third Figure. Firſt,I obſerve 1.34 the angle 
comprehended between two of the fides comes neereſt to 


| the angle of anOdagon in my cell of the angles of Polygons. 


I conclude, that Baſtion is to be drawn according to the mea- 
ſures belonging to an Octagon, and taking my meaſures 


Fig:3: 


from the ſhorteſt ſide A B. Becauſe therefore the meaſure of 
my Sefor in the line of equal parts,in the termof 614, or 
but a Se&or is much more convenient, becauſe it is a ready 


Scate. to all lengths. In the next place, I ſer off the Neck , 
or Gorge AE,BE, 127 {uchparts as A B1s614,then I like- 


the Polygon interior belonging to an Octagon 1s 61 4, I open, 


els frame a Scale, of which 614 parts ſhall be equal to 4 B; 


wiſe meaſure 106 for the Wing. Laſtly,becauſe the Center of 


line ' 
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line ſhould be taken , I take the angle between the Wing 
prolonged, and the face , and take off 240 ſuch parts as my 


gle 134. Then I go to the next whole angle is x 13, neereſt 


the ſhorter ſide according to the meaſures of a Hexagon. The 
acuteangle 73 comes neereſt to a Tetragon , and therefore 
muſt be framed according to thoſe meaſures. But in all irre- 
gular Fortifications much is attributed to the judgement of 
the Engineer either to increaſe, or diminiſh the angles, as he 
finds moſt convenient , but in ſuch manner, that the lines 
| [of defence may ſcoure the face of the Baſtion, and that one 
part thereof may defend, and be defended by the other. 

Here much might be inſerted to this purpoſe. I ſhall only 
adde one Probleme, as a taſte of the reſt , which may be of 
| good ule. 


i] CHAP. V. 
| How to make unequal Baſtions upon an irregular figure, 
yet in due Proportion to the meaſures of your Table. 

. Et thegiven irregular figure be the fides of an inordinate 
Hexagon. The ſeveral fides whereof let . be as in the 
figure following A B 100,B C 70,AD 78,&c.call them 
Perches, Yards, Feet, or what you pleaſe ; and the parts are 
required in proportion to the fides of a regular fix fided figure. 
The parts to be found out , are the Gorge, or Neck, the firſt 
and ſecond V Ving, which in theTable under the 4**. column 
you find, as followeth. Firſt; the Polygon interior in a Hexa- 
gon 1s 587. The Gorge 114. The firſt VVing 95, the ſecond 
VVing 129. Say then by the Golden Rule. As 587 the ta- 
bular fide,is to 100 the fide given; ſo 1 1 4 the tabular Gorge, 
is to 19: Gorge ſought, which ſet on both fides of che line 
from A toE, and from B ro F. Then after the ſame manner 
{ſeek the two wings , and ſer them reſpeGively off. Thus do 
for all the fides, and from point to point draw the lines, as 

in the following Scheme. ; 

The operation for the ſide A B: 
587 . 100 :: 114 - 19.;9 The Neck. 

537 . 100 :: 95 . 16. 75 The Firſt Wing. 


Curtine is 360, and finiſh that Baſtion belonging to the an-| 


to a Hexagon , therefore that Baſtion muſt be framed from| - 


587 . 10O :: 129 . 21.4 The ſecond VVing. 
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{ra, as alſo the ordinary Geometrical Problems, to wit, to let 
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For the fide AD. 
587.078 :3' 95 19: 3. The firſt Wing. 
| 5877.79 £3 129 » 17 « E> The ſecond Wing. 
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T now remains to treat of the maniier of mal 


ſloping fo little that they may ng be ſcaled by. the enemy, 
yer ſo much that the Foundation may be ſtrong- But this I 
ſhall omit for the preſent: my defizne'not being to; write 
all neceſſary to be known in that Art. ,; but aaly4o mych as 
might enable any man of ingenuity to go on ppen. his qwn. 
ſtrength, and was at firſt written by me being then beyond 
Sea for the uſe of a young Gentleman who took. delight in 
this ſtudy, and defire to have ſome infight in it. In all which 
I ſuppoſe the Reader not ignorant of the neceſſary precogni- 


fall a perpendicular, ſet off an Angle, and the like. 


FINES 


. Courteous Reader. 


TO EHE.. 


READER 


=P Heſc pieces following catne unto 
F221 £28 : my hands fitted for the Preſs in the 
T1, ablence of Dr. T wWYsDEN from 


adventured to print them in that manner 


things of Mr. FOSTER., and be bound with 
them. Preſuming that whatI have done will 
not be unpleafing to any which is intended 
for the general good of all, by | 


. 


W. LEYBOURN. 


._ thisplace. I have notwithſtanding 


| 


that they may paſs as an Appendix to theſe| 
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APPENDIA ; 
EDD ED ER ED REESE EEE | | 
The Extract of a Letter written by Maſter 


W , 


> Lc that my occafions doe and will detaine ine| 
& yer for ſome time in Towne , I ſhould not have 
Y given you this trouble of a Letter;for 1 purpoſed 
Þ9 in my firſt Vacation from buſlines to have ſeen 
c« you; yet becaule in our laſt diſcourſe, there was ſomething 
|< ſtarted of Reflexed Dialling, the Theorie whereof I told 
« you, I thought I could manifeſt in 2 or 3 Diagrams , and 
|< we not having. opportunity propter locum ambuland: ag- 
« t#m,to deſigne the ſame, whereof you ſeemed alittle earneſt, 
|< js the occacion of this, and the rather for that I am not A 
<« certain of ſeeing you. | | | 
Firſt therefore , you are to take notice-of this general Sy- 
nopfis of Dials, or Plaines whereon Dials may be deſcribed. 


t,clinng < 


(Herizontal Horizontal 1 . 
f Meridian or Polar Sel « 
. | ec 
Darets PKI, A 
| | Prime Vertical, 7 north —_ 5 
; | Perpendicular South 6 
| ; R- e, 7 
Al plain Su- | | Pediving North - - 10 
4 [24,qgat _— | 1 ; - . 
Drals may be de- FAR 4 IO 
FB |ſcribed, = E. non if ._ nl | 
| Dire Eqtind3, 12 
| | at PrimeVertical J! _ # - | 
| | 4 
3 


| Polar I 

| 4 7 BofA ous Polar ;- 

| | | Seth Topx Polar 17 
L I” 0:aPolar 18 

% F Polay 19 
| af) Non Polar 20 
Nt orth Uri Polay 21 


Non Polar 22 


Declining 


* 


| L 
; C 
So that the names the Dial Plaires are in number 22. | 
The firſt, admits of no variety; in others the ſame direQion or | 
calculation will ſerve for two of one kind, in ſome for four. 


Now for the particular deſcription of each, ſo many have | | 
| made _ 


— "> 
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made it their buſinefſe and ingenuity , that here ſhall be no} 


more ſaid then what is already evulgated; which is more then 
{ufficicat , although I could Symbolum offerre , and that as} 
currant as ſome of the reſt ; Bur becaule the occaſion is} 
Reflexed-Daialling , and that from a Plaine and Reflefting 
| ſuperficies howloever polired, know that this {uperticies muſt| 
neceflarily be tome one of the 22 varieties abovelaid, this is} 


(proved induftive , by a perfe& enumeration of all the ſin- 


gulars; for all plains muſt ſingularly be in ſome oneof theſe 
22 Pofitions. | 

2 Again , the plain of the Glaſle (conſidered as an ordi-} 
nary plain for a Dial) muſt be taken as a plain in a Counter- 
poſition to that ordinary plain, as for inſtance in the horizon- 


ordinarily be made to the Antipodes of the ſame-place refle- 


[Antipodical Dial to the ſame plaine taken with a refle&ion. 
3 As all Dials in their delineations or traceing of their 
hour-lines,reſpect their proper Axis, Horizons, and Xquators, 


there how you are to proceed to argue and ſtate theſe, ſo as 
you may take your pradtice in them, as in the ordinary 
plaines, I ſhall be {ſo free with you as to give you my con- 
ceptions, and therefore, | | pes 

4 Becauſe the Poles of the Equator and Horizon are ſo 
called in the common Nomenclature, as they are perpendi- 
culars, ſo for that reaſon ſhall I call the perpendicular of the 
Glaſſe, the Pole of the Glaſle , concerning which Pole, take 
theſe 4 Theorems. 


South latitude , otherwiſe | 


APPEND I X. | 


tal,an horizontal Glafle refle&s an horizontal Dial, as ſhould q 


&ed; and ſo the like in reſt of the plaines,where you muſt be} 
ſtill ſure to apprehend the plain of the Glaſſe to make anj 


1ſo likewiſe doe theſe the ſame in their reflexed poſture ; and} 


That the Azi- ) 1 Meridian, is the Declina-) 
muth ; I £102 
1 upon which the\ 2 Horiz0ngs the ecl;pation 
Pole of the: M 
Glaſs us found { 3 Meridian, 15 the Inclina- 
| copared with t1032 of meridians,cr diffe- | 
| the rence of longitude. SOf that Glaſs. 
That the Hour-| 4 e/£quator, 15 the latitude 
lie. J _ aan of the Stile,viz. 
zf tt the on the ander or 
q South-ſide of the ,/£ quator 


North latitude. J 
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The names of all the ſeverall lmes | 
 contemed in the table pag-2, 

_ "A BD: the Semidrameter 
BB the Polygon. 1ntertor 
BI the neck or gorge 
IH the.1-wing - 
IL the. 2. wing 
GHE The angle made between 
the wmg and the face 
TBI The angle of the Polygon. 
H GH the angle of the Bastor ' 
BAB the angle at the center = 
by the two Polggons 
GB M The angle between the 
capitall. lime and. the- Polygon Ng 
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1 APPENDIX = 
wy 5s How to find this Pole of the Glaſſe , the Glaſleic ſelf 
4 | being ſo ſmall,and ſet within a ſocket, as no Inſtrument can 
be applyed to the plain of it, there are two wayes. 
I Geometrically; For ſuppoſe the Sun ſhining on the glaſs at 
C.the ſpor oc refletion.g at D.A Ruler, finger,or ſuch like 
FURGp held up at B, ſo as the fides of a, Triangle BCD 
may be meaſured: Then the fide DB cut in E by the 
4: 6 lib. Exclide prop. 3, ſhall give C E the Pole of the Glaſs. 
| Then an horizontal paſtboard applyed to C ( the Meri- [ 
dian being firſt found thereon ) will by a perpendicular | 
' threed hung up, give you. the Pole of the Glaſſe, and a 
Quadrant applyed to that Pole his altitude or depreſſion 
 1n reſpect of the Horizon. 
2 By Trigonometry , or Calls: 3 For the Sun 
ſhining upon your glaſs take his _ 


|| altitude,” and at: the Jdame-time O 
by mark with a pencil the ſpot or re- PS . 
1 | * fle&ion ; for by this(withour the - pb , AY 
| | . Sun ſhining any more) there is rr ; E 
|] enough to draw the whole Dial af \-þ 
-] | with all the lines of the Globe; ,F /x _ I. 
| | | for ſuppoſing C in the Center >, 2 ” 
of the Earth (as all Nodus's of SEA 
Styles are ſuppoſed)and C © the "> F 


. ſpot or refleqion to paſlle into 
the Heavens into a certain part To 
as C ©,which comes from thence. © 
Itis not to be doubted that the | 
|| Archofa great Circle O © would be made thereby , the 2 
{| : whereof would be C ? the pole of the glaſs, for the angle af |- 
J incidence and reflection are equal, both in reſpe& of the 
perpendicular, as alſo the plain of the glafſe; And fo from 
| the Azimuth and altitude of the Sun taken, as alſo of the 
ſpot, the Azimuth, Altitude, Hour-lines, and Diſtance from 
the ZXquator of the Pole of the glafſe (the four things 
which are before directed)are eafi - found. 
{| $5 For the ſpeedy finding of the refle&ed Axis both 'of 
-F | che Aquator and Horizon , (for without theſe the refle&ed 
hours and Azimuths are not to be drawn) as allo the refle- 


ed Horizon , Equator and Tropicks, there are two wayes. hc 
: By | | 


| 
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x geen By Inftrument; 2 By Calculation. The firſt way direQs 


the ſecond, and ſo of the ſecond I ſhall ſaybat licthe, thac 


| |my Letter may not {well ; And for thefirft, tor an Example, 
{ will propound the Horizontalinſtrment of the place, where| 
theſe Dials are incended be drawn, fuppoſe at London, where| 


the latitude is 51 d. 32 m. So then ler this be the Queſtion , 


which is propounded in Centefim's of degrees. 


PROBLEM. 


4 In the latitude N. 
4 61 d.g3c.* the Sun 


” oy being in the firſt 
| FA | ſeruple of Cancer, 


a hawing poſt meridio- 
| nal Azimuth from 


<< 53 deg. c. caſts 
X from a Ghr a by 

// CGCGionO of poſt meri- 

| "1 dional Azimuth fr 
| of | the North 21 deg. 
74 c. and of altitude 


T 
26 deg. 6g c. I defire to kaow the Plain? 


x SOLULFECK 


o 


| & the Sun ©, the ſpot O, the Zenith Z, the Pole of the glaſs o, 
"and the Azimuths and altitudes be laid down according 
to the Data's in the propoſitton , and the manner of the 
Diagram © O, the! whereof © g, and fo Z ov. 

And again. Pq and PZ pequal to the declination of the 
glaſs, viz. N A. 

Alſo twice Z 5 = ZE the refleQed Zentth of the glafs, and 


E X = 90 deg. 

And V X Y the proper Horizon or plain of the glats. 
| Laftly, twice P op gives you Þ D the reflefted Axis, &c. for 
the refle&ed Zenith and the refle&ed Axis of the glaſs, and 
thoſe whereby the Hours and Azimuths are to be Ow , 
| WHhiIC 


N the Horizontal Dugens of the latitude propoſed, let 


| 


FB |. 
E, RY / the South 50 deg.| 
| 5 4 - \"N J= 8 c. and Altitude 
CT 


| 
| 
| 
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which ropether with the Aquator and Horizon (becauſe 
they only are great Circles and bife& the Globe) will be 
| traight lines in plano. 
But becauſe, as perhaps, throtigh haſte(and the ſhort con- 
traction of this, which I had rather have diſcourſed then 
thus made up into 4 Letter) any error may have hap- 
pened in the deſigtiing of the Triangles upon the Ho- 
| rizontal Diagram, take this ſecond Solution by the 
| Globe. | 


> SOL IR. 
| He Pole of the glaſs being as by the fifth found , by 
his* Azimuth and altitude affigne a point upon the 


| Globe, by ſome, piece of white paper or other thing 


clapt thereon , from that point which your Quadrant of Al- 


| titude uſually made therewith , or rather Semicircle of ſteel, 


 brafſe or Whale-bone , application being made'to the Pole 
of the World, Zenith, two points in the Equator, and Ho- 
rizon (becauſe great Circles ) Tropicks, &c. the oppoſite 
equal Arches thereof , ſhall give you the reſpeRive reflexed 
| Pointss having alwayes a repdrd from this point of Pole of 

the glaſy aſſigned that you make the Angles of refle&ion 
equal to the Angles of incidence. From hence now ſome 
neate Concluſions may be deduced, ſuch as theſe: 

x Firſt, That the Sun being at the point D (that 1s having 
Nofth declination 19d. 43 c. |; poſtmeridional Azimuth 
8od. 31c.;; altitude 32 d. 53 c. jz and Hours 4 ;) ſhall 

| give a refleGion to P, thay js parallel to the Axis of the 
| World, and ſo by conſequence the Sun in his own poſi- 
tion to the glafſe ( if by obfeFation you watch that 
moment) ſhall ſhew you the reflected Axis of the glaſs. 

And fo at London this refleed Axisis found, when the 

Sun 15 tn the Meridian having North declination 13 d. 
| __ 06 c.}, the plain of the glaſſe lying horizontal. 

| 2 By this, the (uperficies of the glafle, or the plain of the 
| plaſſe, appeares to be one of the 22 variety of plains,and 
that it declines 60 deg. and reclines 5.4 gr. 

| 3 That by the plain of the glafſe repreſented iv the ho- 
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| 


rizontal Diagram by V X Y, you have the hour-lines ex-| 
preſſible upon that plain , or whick can be refteded by | 


| 


that| 


ge” 


| 
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that, glaſſe , and alſo the time of the year. when the Sun 


will firſt ſhine thereon, and the continance. 


4 That without any glaſſe, you may from a point taken, 


aſligne a reflefted Axis where you pleaſe,by an Azimuth 


andalticude taken ro your own fancy ; as.ſuppole at D, 


then will p the pole of your glaſſe be found as before, and 


you muſt. be careful. in bringing the Center of your | 


glaſle into this point, and (o place it, which is alſo very 
feazible ſeveral wayes. 


7 For the practice, or making of theſe Dials with all the | 
| Furniture chereof (the Theorie being thus laid down, I ſup- 
poſe you are well enough acquainted therewith ; I ſhould | 


propound for my own practice any one of thefe. + 


2 


2 


3 


_ of theglaſle ſtrikes your whole Dial de morsa papyro. The 


ſufficient to defigne that. 


' Having got the refleed Axis which will alwayes paſſe 
through the Center of the glaſs both into theAir and into 
the Room[ if the tranſome of your window lye not dire&ly 
in the Meridian ] and having ereeda paſtboard, orſuch 
like thing at Right-angles thereto, parallel 'to the refle&ed 
 Xquator,y ou may by threads defigne the hours, as is now | 
a very.familjar practice in making of String-Dials , which 
. ſerve both 'for the hour of the day by the Sun , agd the 


houre of the night by the Stars. - 


By a plain ſet parallel to the ſuperticies of the glaſle, ar| 


a Convenient diſtance , whereon you are to defigne what 


you intend to be put on this Dial, and it the parallel plain | 


be of paſt-board or paper, a thread faſtned at the Center 


| 


| 
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diſtance of the plain from the glaſſe, will be as you pleaſe, 
vis. the diſtance of a plain from a Nodus. , 


The pole or perpMdicular of the glafſe being drawn 


.out and deſigned , you can eaſily propound to your {eltfe, |. 
what, and 1n what poſition the Suns rayes will make an 
'. Angle of incidence with that perpendicular , and fo by a 
Semicircle or Fangent of fine paſtboard faſtned to that 


perpendicular,you can, on the other fide, afligne the like 
Angle for reflexion. And for the Horizon, which is to be 
reflected, two points may many times ealily be got by the| 
eye, looking into the glaſſe, and fo between the eye and|\ 
the glaiſe interpoſing a marke as p. 5. 5. two points mM 


And| 


——_____ 


|it. Ir is very plain and ready, and the hours upon the Aqui- 
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" And thus by one or other of theſe wayes you ſhall be ſare | 
to hic of your purpole. 
And to contin f ſhall tell you of an laſtrament orDial 
for my own uſe,which by one fingle hour-line defigned with- 
in a Room ( and that at pleaſure, which will prevent the 
ſoiling of Hangings , Cupboards or ſuch things in a Room) 
ſhall moſt readily give you the hour, and aQually (if your 
Room be large) every: day in the year. The Inſtrament may 
be of neat uſe in Gardens , being ſet neer the North fide of 
a Wall or Tower, yet fo chat the Sun may ſhinet | 
and the refle&ton be made in the ſhadow, Of this Inſtrument 
F have given Mr. Anthony Thompſon dirc&ians for the making 


noQtal naturally divide themſelves into 7-1 deg. 2 piece, and 
the reaſon thereof (that is, the CY is __ aps | 

arent. 
” << But I ceaſe to give you further trouble at this time, de- 
« firing rather your pardon for this confidence | take 1 
«© adding to your Mathematical ſtore , wherein, and in the 
< right uſe of your other fortunes, you are Crafo ditior, And 


« hoping your occaſions will, &c. 


EY VE *, 


An Extract of aLetter of alater date, written 

by the faid Mr. Im. Har Ton tohis faid Friend, 

| in which he intimates the Conſtruftion of an In- 
ſtrument for taking of Altitudes. 


Nd - whereas having (by reaſon of ſome bulineſſes) 
>. not had conveniency for the uſing,of that great 
& braſſe Quadrant , neer four foot Radius ,- which 
GPS jn 1652 1 had made for me, and which indeed 
with the great Ball,.and ſocket, and Appendixes was 1mpor- 
table , for thoſe reaſons I took occaſion, to part with it 3 
yet now I fancy to my-ſelfe I may have ſo much of a Vaca- 
tion, as by turns to obſerve the Suns Somer Solſtice , and 
Aquinoxes , . and being deſtitute (as I have told you) of 
| my great Quadrant, .L went to thinking again, and have 
defigned an Inſtrument ; with ſights and plummet, as the 


larger, and poſlibly may be made the exaGeſt of any yet pro-' 
duced; In briefe, you have two. Rulers C D, AD. And C B 


[Plummet as heavy as the wyre will well ſuſtain, 'and the 
wyre marked at P, ſo as that C P may alwayes be equal to 


2a ſecond Ruler A D moveable upon a Pin at D, divided into 

equal parts, ſo as C D be one, and being at the time of ob-| 
ſervation carefully applyed to the mark at P, in the wyre 

C B you have the complement of the Altitude in parts : for 

the Triangle P CD is an Ifoſceles, and the Bale is PD. 

The Ruler A D may be. ſo ordered on the pin at D, that 
either with the broad fide, or (which 1s better) the edge, 
you may by application to F take an exact diviſion. 

And if your wyre C P (which is but the perpendicular! 
leg of your Iſoſceles) ſhould Aiter ſome time ſhrinke or ex- 


to order it to his due length. | 
If you intend to have AD of thatlength, as to ſerve 


C D, which is exa&ly known by application. Then there is| 


{ 


| 


Type annexed: will inform you , mote .portable , ed 


is ſuch a ſtrong wyre of Braſle, or Copper, as a great Ball or| 


tend, beyond his juſt length, bave a little skrew neere C, || 


you the whole Qradrant , his length will be 1.4142. C D 


tl. ” Sh 


OR "Io 
EY ad. bf, __— A and... 


matte, 


—— 


being 


{cefiteſimes of a degree. Every aQual divifion without Dia- 


ora 5.4 minutesor 9 centefimes of a degree. 


\|ſaid , beginning at D, and ſuppoſe the point P cut upon 
the Rhtler A'D.4838 the practice would be thus 


|{duated acually into degrees and parts from a Table of 
—— 


being 1.900, Then CD being ten feet (which with glaſſe 


one foot is capable of too, yea by Diagonals of 1000 di- 


— 


RR 
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ſights , and Ball, and Socket-at E,moved upon a ſtable foot 
fixed firme as G,) you have an Inſtrument both the largeſt 
and exaQelt : for the whole Beam C D being ten foot (and 


viſions,) ſo ſhall C, D be of 10000, that is x.90000, 


Now a Quadrant containes but 5400 minutes , or 9000 


Now then D A being divided into equal parts as above 


43838 Chorga a Vertice. 
2419 Medietas chorda. 
gr- Mm | 
14 00 Arcus medietatis. 
28 oo Arcus duplicatus. 
62 00 Complementum &r altitudy. 


From hence it is to be underſtood that D A may be gra- | 


—Jww— 
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|eſteeme of thefe Authors) more apt for uſe, being withf 


FT 


| ſcribed by Prolemy himfelf , as alſo by Copernicus Rewolu-| 
|tionum lib. 4. rap: 13.and Tycho1n his Mechanicks , where he 


Natural Sines , and the Complemears of all Alticudes be 
deſigned. * TH Þ 
. Laſtly, upon the whole matter you may judge by this of 
the Inftruments called Regulz Piolomer ParallaGica , de- 


ſhews two ſorts: But this I conceive ( not without a great 
the omiſſion of one of thoſe three Ruters, the perpendicu- 
lar wyre correQing it ſelf even to the very moment of obſer- 
vation. But rather then it ſhould be thought of any , that 
thus much that I have ſaid tends to Arrogatioa 3 Let it be 
called The parallaGick Inftrument improved. | 


I | 
«Sb. 


Equations arifin; ing ow A Quantity " divided 
inro two qaokes ual parts: Andr eSccond Book 
/ 


of Euclides ' Elements, Demonſtrated by ſpecies 
| By JOHN'-LEEKE, 


IfZ 10 bedividedinto A 7a0deE 31 = LY _ 
[1 Then GETS Becauſe the wholc is equalto all its parts. 


| Z abs 
> AN 19 == .Z,1 
ſe **2284.. 
3 And Z—A= by by tranſpoſition. nd As "*%, % 
Becauſe A is ſuppoſed the greater part, from n——_ —_ 7 cate 
| Irtakel =Ethel e leſſer part, and let theres ge 6 373 


mainder , Which is the difference of the Ro 
pagtigbe. noted with X. 


And1 = A,. becauſe all the parts are equal tothe whiole 
Bur E Sf by ſuppoſition. OE" "Furs " 


4 Therefote 2 TY) wage by interpretation, 


' by tranſpoſirian. 
6 And = ung We "by cranſpoſition. N 


But A — $ =E by the fifth zquarion. 
AndZ — A = Eby the third xquation- wi 


A—X=Z— 2 by i interpretation. 


7 — 4 —=I0 — . 5 


2A—X=Z 
g An d 2 4.05 pun 
== Z X X 0 an 1 
9 And? =" 4 by tranſpoſition, - 


10 And © A _ AFB Viltons 


11 And X= =2A— * by tranſpoſition. 

But E+X=A by thefourth Equation. 

-And 5+ E=A a5 the ſecond Equation. 

[12 Therefore b 'T nn ti oy by intergretations 
13 And © ; 25 pnadeu by tranſpoſition, 


, | A Ang 


a 0 i -o— -— 
ua _ LS. LY » - 


by tranſpoſirion. 


% 


7 Therefore 


| 


" - —_— te _ —_— ——— 
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| 


| 


: 


15 And 


16 And 


14 And 2E=Z — X 


San 66-E. 4 by cranſpoſiti on 


Cn go wy ;x by diviſion.. 


X=£Z —2 S by ranſpoſation of the 13 FORE. 


4 =10— 


PROPOSITIO N. I. 
If there be two right you my the 


ere. one of thembe divided into any 
parts. The reQangle comprehen- 
ded by the two right line is equal 
BL to the reGangles comprehended 

by the undivided line, and each 


fo egment of the divided line. 


IEZ = A-þE by ſuppoſition, £ MO | 
Z | | 
Then Za =Z A-ZE by enki diclith 


_ | EZ=A+E+ by ſuppoſition 
Multiplyed hes 
= al Then Z B=BA+B EþBI by multiplication. |- 
P R O-P -36 
fo | . IF a right 7 Oy be divided at 
pleaſure , the refiangles com- 
Z ZA ZE prebended by the whole, and each 
ſegment, 1s equal to the ſquare 
A ny +" made to the whole. 


PROP. 3. 


| 


/ 


* 
ma IF a right line be divided at 
OT the pleaſure, the reGangle. compre- 
_— - bended by the,whole and /oxe ſeg- 
Al 4 i £5 metit', is equal to the reGangle of 
q f[ AE [Eq] the ſegments » and the ſquare of 
_ = the die ſegment TID | 
It Z —_ AE by ſuppoſition. © 
ThenZ 


And Z —_ AI by multiplication, 


Dy" 1 


—_— ” —_—_ — 
= —_ SO —o—< - 


Sn 
| hain 


—_—_ 


J [If 4 right line be divided at plea- 

| ſure, the ſquare which is deſcri- = 
bed on the whole line, is "equal to —A 

| ] | the ſquares of the ſegments, and 
| to twice the rectangle of the ſeg+ 


ments, 


». 
OY 
% 


3 | End... 

p T7z— A + E by ſuppoſition A q AF 
Aq+AE ; 

AE—+Eq 

Then Z qQ=z=Aq+z AE+Eq. by multi- 
plication. _ | 


| | | PROP. 5. ; 
If a right line be divided into equal ; | 


G0 20000000 00g, 


and unequal parts, The refangle ..-: ge WR 


. 


comprehended under the unequal| "ET 


& | ſegments f the whole, with the! 
ſquare of the intermediate part, is 


1. 
+ X 
equal to the ſquare of the half line. "9 bl 
or TTY 
- EZ= AB by ſuppoſition. 
Then A=Z + X by thetenth equation 


RL VIE 


| dS - 
And E= Z — X by the 15 equation 


"=© 
; 7 + 
wr ZX—Xq _ | 
{ThetAE=2Zq — Xq by multiplication. ' 


| .4 | 
And A pE3 — £7 by tranſpoſition ; _ 
| PROP. 6 | 


If a right line be divided into two NW TR 

/equal parts , and unto it another - Fi — 
right line be added, The rectangle ——p———— 

| comprebended by the whole, with | 

the part added, and the part added; hint —— 

| together with the ſquare of the balf, _ Eq 4 


is equal tothe ſquare which is made " 


of the half and part added, as of one line. 


þ ST i 


If > E--X= Z by ſuppoſition. _ 
And E + X = A by the fourrhequatioy 
Then Z = A + Eby interpretation: -- 
And X — A — Eby the ſixthequatigg. 
— Aq+FAE | 
1 AE — Eq. 

Then ZX = Aq — Eq by multiplicatian. 


AFPENDI X. 


\ 


\ 


( 


; AndZ X-+Eq = Aq by tranſpolitione 


PROP. 


To 


IF a right lige be divided at plea- 
ſure , The ſquares of the whole 
line , and of one of the ſcgments 
together , are equal te twice the 
rectangle of the whole and the 


ſaid ſegment, and ſquare of the| 


other ſegment. 


IfZ = A+ E by ſuppoſition, 
Then Aon or E "by Ganſpoidon. 
| Az E * 


£ —LZE - | \ 
""ZE-+Eq IE 


And Sq=2Zq=—- 2Z£-+ Eq by mulcipli- 


Farion. 
And 2ZE + Aq=Zq-+ Eq by tranſpoſi- 


the ſegments, with the ſquare of 

. the remaining ſegment, is equal to 
the ſquare which is mad: of the 
whole line, and the ſegment as one 
line. 


It Z= A +E by ſuppoſition 
Then 2, AFzY bYYe ninth equation, | 
And 2 E =Z — X bythe 14 equauon, 
£94+£ 
WE — Xq. 


p AE=Zq — Xq by mutiplication. 
And 4 AE+X q == 4 by er2a\palauen- 


PRO- 


tion, 
ROF. 23. 

OY IF a right line be divided at plea- 
eat Aee,, **,, ſure, The four rebiangles compre-\. 

| .. TR Be: 2 bended by the whole 5 aud oNe of 


a » = 


_— 


> "i 


 — 
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L 
- ; P R O P, 9. 
If a right line be divided into two 


| The ſquares which are made of the EI 


| equal, and into two unequal parts. ing 


* 


- 
q » 


Fs Fanta. 


"unequal ſegments of the whole 
line, are double to the ſquares of F=4 | 
| the balf line and intermediate ſeg= 


| 
X 
ZX1_ 


| If Z= A +Eby ſuppoſition. 
Then + Ki A —Et,y the 6 Equation. 
""AX— AE -: 
—AE+EE | 
Then X X =AA— 2AE+EE by multiplication. 
And Z L==6 Aj 2A E-pEE bythe 4 Prop. El. 3 
Therefore ZL+ A A=2 A Amb 2 EEby addition. 
AndZL EAN EAATE Eby diviſon? 's 
2 


is PROP. 10. 

If 4 right line be divided into two 
equal parts , and unto it be added 
another right line ,. the ſquares 


ment. 4ZX fy 


which are made of the whole line wh. 


and the part added, and of the © 
| part added, both together ſball be |*®E 
double to the ſquares which are [ 
| made of the half , and of the balf Xq | 


and part gdded. 


| If Z= A-+E by ſuppoſicion. Wo. 
And X = Pl E by the fixth &quation. 
Then Zq-+ Xq= 2 Aq+2 Eq as before. 

P R Oo P. II, 


To divide a right line by extream 

and mean proportion, that is, ſo as 
| the reHangle comprehended by the 
whole, and one of the parts may 
be equal to the ſquare of the other 
part. B 


” ay _ ICE . = of  *; 
_= 
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|] Therefore ZAbAq=ZA+ZE by interpretation. _ | 


£ _ 
| AndZq+Pg=Agq E + Eq + Pq by addition |. 


L bh o— 


T | __IZ=A+E -- : 
. And /qiZq— 5Z = Aby conftrution 
A dy tpolwion| 
= < 1 - For/q42q=;Z + A byrranfpoſtion 
Her I 2Z Vaitg=tit+A 4 EY 


WILEY... $2q+:ZA 
A : E =” ot | EE sZ A+ Aq. a 


5 Zq =4Zq Aq by multi lication 

-4 | - 
And £ZqU=%Z A+ Aq by ſubſtraQting* Ea :; | 
But Zq =Z A+Z Eby the ſecond Prop. : | 


—— 
Fa 


 AndAq= Z Eby ſubdufion. Which was to be proved. 
: PROP. 12. 


- Ly - | 
\ In obtuſe angled Triangles , the 
« ſquare which is made of the ſide} 
.,_ ſubtending the obtuſe angle is | 
|, -- greater 'then the ſquares which} 
i; 1are made of the ſides contprehen- | 
ding the obtuſe angle , by twice} 
* Be. ..- rectangle comprehended by one of \ 
— --" the fedes which are about the ob-| 
| - SO” © tuſe angle (on which , being pro-| 
duced, 2 perpendicular fall*th?) and the part which is be- 
 tweenthe perpendicular and the obtuſe angle. | 


— 


In the obtuſe angled triangle CD A. 
=Aq-+2 AE-+ Eq bythe fourth Prop. | 


ButDq =Zq+Pq: by the 47 of the firſt. 

Exgd =Aq+2AEq+E Pq by. interpretation 

Bur Cg —Eq-+bg by theq70l e firſt. . bs 
rgo Dq=—=A 2 AE by interpraation: 

K* Which was ” be demonſtrated. 


PROP. 13. 


In accute angled Triangles the | 
ſquare which is made of the fide | 
mga, the accute angle, us 

eſſe then the ſquares which are| 

made of the fides comprehending 
| the accute angle, by twice the re- 
angle comprebended by one of the ſides which are about 
the accute angle @1n which a perpendicular falleth) and| 
the part which is between the perpendicular and the accute 
angle. _ 


% 


{ 


But Eq + Pq = Dq bv the 47 of the firſt. 


"IPFENDIN 


— —_— 


In the accute angled triangle CDZ. 


Zq +Eq= 2 ZE + Ad by the ſeventh Prop. 
And Zq + Eq-+Pq == 2 ZE + Aga Pq by addition, - 


Ergd Zq+Dq =2 ZE + Aq +Pq by interpretation, - 
Bir Ca 2 4 Pq bythe 47 of the EF: - : 
ErgdZq +Dq=UTq + 2 ZE by interyretation- 

Which was be proved. 


"PROP. 14. 


'*" To make a ſquare equal to a right- 
=: © laned figure given. 


E +3 Xq=3 Zq by the fifth Prop. 


&E =3Zq— 2: Xq by tranſpoſition: 
Burt Za —2Xq=Pq bythe 47 ofthefirſt, 
- | Ergo &=Pq by interpretation. | 
| 1 - Which was to beproved. = | 


Bs hn mtr... &. Coins tn. curia ohrient rrrep- 


ſere errores Typogrephici\ \EXIM2 tanten ex parte literales| 


| 


_ 4. pag» 11 - _ 


ques equws fic corrigat. 


eAftroſcopiem: Pag. 81in.r9 lege Gyra- 
«Planetary. Pag- 31 24 delo wo. p4 Lo leg. ej, 133 4leg.ed. els 


1 eg.excerpende,1 26 leg proxeme | 31 rempleci,1 34 »t.yag. 6112 delc #t1 | 13 lamyne, 
ln 13 leg. ſemel ws, 1 14 Sugulis,] 32 ſolute. pa. 7 | 31 wnum, p. 817 Zodiacum,l 30 


cle e/. pag.g1 32 vere. pag-r0 y leg.1r. 08, 126 oe: I-03, 34 leg. 587-52,136 
ous Dh 4, lulr. a 131281 eg- rice, pag. 1415 
anter. pag, 16] 17113 leg, enerem & Mercarinm, CX] 27 
oppoſira, 128 dckc i = 18 "r . Precipunm. pag 201] 11 Ovrſum, | 12 progreſſio- 
34, if "ay 122 inerarmris , | 24 bes Pond was divide Page 21 15.1cg. cer- 


Ex. PAY-22 et parn. tk Ts. Hit erg er ge 1 Coxſ#le,l1.12 
; 


expa.z618 ho ervais, pa. 3914 lege Cancrwms, | 34 lege Cancer cx ( apricorno. 
pa.40l8 lege Cancri. par 43110 leg. Cepricor, dele Cancer, | 16 leg, Nod, | 26 dele 
ain, I 7 leg,diſtentie. 

Obſerva: Eclipfum. Pag. 19 lin, ult. lege Goeſaw. 

Probl, pom ag 4 6 leg. 1296000 tales anguli,pa.s | 25 leg.c0239,1 33 
differentia.pa.1o | 15 _ .6t4 _— p.io130 [0.6m ig ns. 


pa.is 118 Bx A leg 


Probl.quernndam. wy 1 I4- rpg | 17 leg.daplam, p.6.1c. otavnm.p. 83112 
leg.equatnr. pag: 9 lult. leg. - —— pa: 10119 ley Bmudcleq.pa 14 |.pen. major 


leg.minor.pa 15 li.19 leg. Mite — 1 li.tSlege 24— 1, 

In ps. Hy 25 = e wy 31 _ angles. pas il 30 read Diagram. 
Quzritur the cof, &c. pag, . pag. h, 
inthe Diagram tor F read P; En io ihe ed: _ 27 as 


tab 3 «Amwalac,] © ix rabuls ethibemar, | 
Ede aig lrt C lwkaoee nin 574/pedevcer,) 25 leg. ſchemari-| 
'bas-pa.32112 omg tn} > art eg. inſerendos.ya. 35 110deit rres partes, 


aa OST” Or IE OnoeeS 
-. 


